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Reinforced-Concrete Viaduct 
Carrying a Seattle Street 
over Railway Yards 


By E. E. ADAMs* 


For several years past there has been 
a gradual opening of vast reclaimed tide- 
land areas in the southern part of the 
of Seattle, and an invasion of the 
territory made by various business 
corporations which demanded permanent 
street improvements and facilities to han- 
dle the greatly increasing street traffic. 
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The most extensive of these 
ments are those undertaken by 


Northern Ry. 


improve- 
the Great 
in the construction of the 
large terminal yards, lIving south of 
Jackson St. and west of Fourth Ave. 
South (see Fig. 2), and occupying in all 
many city blocks. The first of this work 
was started in 1904, when the railway 
completed a double-track tunnel under 
the city of Seattle, with its southern por- 
tal at Washington St. and Fourth Ave 
South, from which the tracks passed in 
open cut alongside Fourth Ave. to the 
King St. Station and beyond into the 
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yards, 
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used by 
Northern 


the Great North- 
Pacific railways. 
yards and the tracks from 
the tunnel are at an elevation 38 
ft. below the adjacent street 
that the streets had to be carried either 
on retained fills or on viaducts alongside 
and through the railway property 
original construction the west 

Fourth Ave. formed the east line 
railway cut and was held, from the portal 
of the tunnel to Jackson St., by a 38-ft. 
reinforced-concrete retaining wall, while 
from Jackson south the avenue 


some 
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carried on a wooden viaduct. Some years 
later the Oregon- Washington R.R. & 
Navigation Co. built a reinforced-con- 
crete viaduct on the east half of Fourth 
Ave. south of Jackson St., where that ave- 
nue adjoined its property and terminal 
station Fig. 2). The Fourth Ave. 
retaining wall, built in 1904 by the Great 
Northern Ry., was at the time one of the 
highest in existence and attracted con- 
siderable attention in the engineering 
world. It was completely described by 
C. F. Graff, of the Great Northern Ry., 
in ENGINEERING News, Mar. 9, 1905, p. 
262. 

The most recent improvements include 


(see 
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the demolition 
to permit the 


giving 


of this old 
construction wall 
space for the rail tracks 
and the erection of a reinforced-concrete 


retaining wall 
or anew 
more way 
viaduct carrying the west half of 
Ave. south of Jackson St. 
been done by the 
Its own expense in 
franchise privileges 
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improvements and Fig. 
tailed plan of the work 
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south Main St., 


St. to 


line of but was 
from Main Jackson permit 
of the construction of another retaining 
wall farther back under Fourth Ave., and 
provided with cantilever beams on which 
Fourth Ave. is carried. From Jackson St. 
south the part of Fourth Ave. is 
carried on a new concrete viaduct sup- 
planting the old wooden one. The over- 
hang of Fourth Ave. at the retaining wall 
becomes so great as it approaches Jack- 
son St. that additional columns are pro- 
vided between the railway tracks, which 
makes the structure at this point half 
viaduct and half retaining wall. As will 
be noted, the additional space gained by 
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moving the wall and the space under the The last cantilever shown is at counter- tractors were successful and the work 
viaduct is used for extra tracks for the fort 10 see Fig. 3). Concrete piles was allotted to independent contractors 
Great Northern Ry. were designed for the entire structure, in the following arrangement: (1) the 


The design of the structure is best but were abandoned for the retaining- concrete piling; (2) the wrecking of the 


shown in the sections in Figs. 4-6. From wall section, as described below. o!d wood bridge on Fourth Ave. and the 
Fig. 3 it will be noted that the line of the At each expansion bent, built-up steel constructing of the footings, columns and 
yall cuts across the line of Fourth Ave. box girders, inclesed in concrete, were superstructure of the concrete viaduct; 
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na curve, thus making a differ used and the movement of the expansion (3) the tearing down of the old concrete 
jition at each counterfort of the retain- slab takes place on a sheet of zinc, which retaining wall, and the constructing of 
g wall. From counterforts 1 to 7, the vas inserted between the slab and the the new concrete structure indicated as 
irb line of the street pavement is inside beam. The zinc was placed there to the subway; (4) the paving of the road 


t 
he face of the wall, thus demanding sucl liminate abrasion of the movable con- way on the completed structures; (5 


design as is shown for counterfort . crete slab on the fixed concrete beam the railway company furnished all the 
Fig. 4 Fr cout ort S to 10, the (see Fig. 6 material, consisting of cement and sand 


gravel, reinforcing rods, structural steel, 
¥ / waterproofing material, paving metals 
etc., etc., for all the contractors as needed 
in their respective part of the work 
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© 1 The work of tearing down the old wood 
; - . = ‘ aduct viaduct began the first part of June, 1911, 
a  bapeteenintgtod a a. 2 and the space was immediately cleared 
7 : ,* ya % eee es ee ee ee so that the large pile drivers could gain 
pst Lune of - ‘ Staten a ae = ; ae access to the site of the work. 
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2 oe \ Considerabl difficulty was encoun- 


7 —— ' tered after the concrete pile-driving 

8 started The first trouble was experi- 

enced on account of the extreme depth to 

I as x N Ry. 7 SINAL “which the piles had to penetrate to meet 

> sufficient requirements for the superim- 

posed loading, which in some _ places 

curb line lies outside the face of the w: ( reached a maximum loading of 22 tons 
ind there is a long overhanging beam to After the preliminary arrangements per pile 

arry the sidewalk, as shown in Fig. 5. were made between the city Engineering The ground along the site of the 

From counterfort 11 south the retaining- Department, the Board of Public Works viaduct was formerly undulated tide 

vall construction is followed, but there ind the railway company, relative to the iands, which later having been filled some 

s in addition a regular viaduct section ilowable unit stresses. the dead and live ‘'© to 25 ft. made unreasonable Jength 


carried on a post between the tracks and Inading, and the scheme of handling team and excessive cost for the concrete piles; 
another formed against the retaining-wall and _ street-car traffic. during the con- hence after several tests had been made 
face. Fig. 7 is a view taken from coun-_ struction, the plans were accepted and ir the heavily saturated soil, it was de- 
terfort 2 looking south along the wall. bids taken for the work. Several con- cided to abandon the concrete piling for 
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the south half of the viaduct and resort crete piling would be used and cut-off proper the concrete piling was used, as 
to wood piles, which would have to be would be near the surface of the ground the original shore line crossed the site 
as long as 80 ft. in some places. This in in dry excavation, the contractor was in- of the improvement in this location and 
turn necessitated lowering the cutoff of structed to do all extra work of additional sufficient penetration was secured for 


it 















the piles to the water-saturation line and excavation, placing sheet-piling, pump- loading, while for the remainder of the 
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a re-design of the concrete footings. In ing, removing old logs and debris cov- footings, wood piling was used through- 
asmuch as the contract for the construc ered with earth from the tide-land fill, out, the piles ranging up to 75 ft. below 
tion of the viaduct was let on a lump on a force-account basis. cut-off 
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in the retaining-wall section, a peculiar 
change in the formation of the soil was 
and for the entire length of 


encountered, 
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The wedges and keys were carefully 
watched during the placing of the con- 
Crete. 


Before the concrete in the roadway 
slab began to set, cement was sprinkled 
on the wet surface and the whole 
troweled down to a smooth finish to 


which the waterproofing compound, made 


Fic. 7. View OF ComMPLETED VIADUCT, LOOKING SOUTH TOWARD JACKSON ST. 
BRIDGE 
the footing slab of the retaining wall, of tar, kerosene and cement, was later 
nature had conveniently arranged a hard applied. Great care was exercised in 
soil of cemented gravel and hardpan; troweling the roadway finish to get the 
whereas a short distance south of this proper crown of street, to make the 


location, on the site of the viaduct, long 
piles were needed for the foundations. 
The retaining-wall footings had been de- 
signed for pile supports, but they were 
then changed and a uniform bearing of 
about 2.5 to 3 tons per sq.ft. adopted. 


The placing of the concrete footings 
and column steel rapidly followed the 


pile-driving, and the superstructure forms 
followed in quick succession. The sand 
and gravel were elevated from the rail- 
way company’s cars to the bunkers by a 
clam-shell trip hoist. The delivery of 
these materials to the mixing hopper was 
effected by gravity, and after the con- 
crete was mixed in a batch mixer it was 
again elevated to auxiliary hopper bins 
on the upper surface and conveyed to its 
final location by hopper buggies, wheeled 
along portable platforms. 

Excellent spirit prevailed upon the 
work, and at times, when concrete was 
poured, as many as 350 cu.yd. of con- 
crete was placed per working day of 
eight to eleven hours, or a section of the 
viaduct completed from one expansion 
bent to another, these being spaced 90 
ft. apart. 

In order to eliminate any possible set- 
tlement of the forms after the concrete 
was placed upon them, all of the shoring 
posts were blocked up on the concrete- 
column footings, which capped the pil- 
ing, and thus no settlement took place. 
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brushes, and, at each expansion bent, hot 
asphalt was poured into the open joint. 
This made the whole surface practically 
waterproof and eliminated dripping and 
seepage down on the tracks underneath. 
After the viaduct structure had been 
completed on each side of the concrete 
plant, this plant was torn down and the 
piles driven for the remaining part of the 


structure. The concreting materials were 
then delivered by teams to the super- 
structure, where a_ portable concrete 


mixer was used to complete the gap be- 
tween the two completed parts of the 
work. 

The part of the overhead roadway on 
Fourth Ave. South, built by the Oregon- 
Washington R.R. & Navigation Co., was 
connected to the new viaduct by tie 
rods projecting from the old structure 
These rods are shown in the view in 
Fig. 1. 


TEARING DoWN OLD CONCRETE WALI 


At the time of the construction of the 
viaduct, another contractor was having 
considerable difficulty in removing the 
old concrete wall. Various methods were 
used in this removal work. Drills, oper- 
ated by compressed air, were used and 
holes drilled in the old wall slab and the 
counterforts in a horizontal line, wedges 
being inserted and blocks of the con- 
crete broken away. This method proved 
too costly, so finally a steel shaft, 6 or 
8 ft. long, weighing about two tons, was 
swung from a boom of a stiff-leg der- 
rick and the wall rammed away between 





Fic. 8. TEARING Down OLD RETAINING 


slab more impervious to water and also 
to make it easier to apply the water- 
proofing compound. This compound was 
applied while hot with ordinary roofing 


WALL TO MAKE Room For NEw WALL 


the counterforts, and finally the counter- 
forts were rammed down. The embedded 
reinforcing rods, which were not broken 
by the ram, were cut by a steel saw. 
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Blasting was also resorted to, but the 
size of the charge of powder was limited 
and the city authorities discouraged the 
method as the danger to near-by build- 


ings was too great. However, most of 
the base of the old wall which had to 
be removed was torn out by blasting. 


Fig. 8 shows the razing process under 
way. 

The old reinforcing rods were found to 
be in good condition and no deterioration 
was noticed, except the ordinary amount 
of rust or discoloration which forms on 
rods while in transit to the work or from 
standing in the material yard. Exami- 
nation was also made to determine 
whether the rods had been affected by 
electrolysis. To the eye no apparent 
damage had been done, but the writer 
noticed that after several of the large 
high-carbon rods had been cut by the 
steel saws the steel filings adhered to the 
end of the rod, similar to the arrange- 
ment of filings on the pole of a magnet. 
It seemed at first that electrolysis had 
magnetized the rods. This was not so, 
however, as the filings would soon drop 
from the end of the rod, and it required 
close examination to even observe the 
filings at all. 

The writer also noticed that the con- 
crete at the top of the old wall, near the 
coping, contained many air holes. The 
concrete when broken seemed to be dusty 
and dry and caused a smarting in the 
nostrils of the laborers, similar to the 
effect of lime plaster. This was probably 
caused by the concrete being mixed with 
small amount of water, which was then 
the practice. 

Approximately, 600 cu.yd. of concrete 
were removed, at an average cost of 
$5.85 per cu.yd., and about 10,000 cu.yd. 
of earth material removed from behind 
the wall. The earth was excavated by 
an orange peel. All this work was slow 
and. tedious and routing the street cars 
and overhead traffic proved a source of 
great expense. Finally piling was driven 
as far as possible in the ground along the 
margin of the new cut and racker braces 
inserted to relieve the thrust from the 
embankment and the over-head street-car 
loading, but this proved to be an ex- 
pensive method of holding the embank- 
ment and street above, but cheaper than 
cribbing and building a false overhead 
roadway. 


STREET ARRANGEMENTS 


During the progress of the work gas 
mains, telephone and telegraph conduits, 
electric-power lines and_ street-lighting 
conduits had to be cared for, which added 
considerable expense to the undertaking, 
but served to bring about a permanent 
arrangement of these public utilities. 


QUANTITIES 


The following material was used for 
the two structures: 10,000 bbl. cement, 
5200 cu.yd. gravel, 3500 cu.yd. sand, 56 
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tons structural steel and 430 tons rein- 
forcing rods. A 1:2:4 mixture for the 
concrete was used, and it was made very 
wet; 235,000 ft. b.m. second-hand 'umber 
and 135,000 ft. b.m. new lumber was con- 
signed to the work for forms and shor- 
ing, but on account of removing and 
again using the forms about 518,000 ft. 
b.m. lumber was handled, at a cost of 
S16 per M. The shoring posts were 7x9 
in. and after the completion of the work 
were cut into railroad ties. The average 
cost per cu.yd. of reinforced concrete in 
place, including forms, labor, steel, 
cement, sand and gravel, figured from 
$14 to S15 per cu.yd. The average cost 
of the steel in place, per cu.yd. of con- 
crete, came to $2.30 for this type and 
amount of reinforcing. The average cost 
of the cement in place, per cu.yd. of con- 
crete, came to $2.96. The average cost 
of the sand and gravel in place, per 
cu.yd. of corcrete, came to $1.35. 

By making this improvement the rail- 
way company acquired about 40,000 sq.ft. 
of valuable track space and thereby 
added about 5000 lin.ft. of additional 
track for the Seattle Terminal Station. 

This work was carried on under the 
direction of A. H. Hogeland and Alex. 
Stewart, chief engineer and assistant chief 
engineer of the Great Northern Ry., re- 
spectively. The structures were designed 
by A. Miinster, consulting engineer, 
Seattle, Wash. The writer was assistant 
engineer during construction. 


Specifications for Overhead 
Wires Adopted by the 
City of Seattle, Wash. 

By H. L. Estep* 


In the issue of ENGINEERING NEws for 
May 12, 1910, there was described a set 
of standard specifications for underground 
construction adopted by the city of 
Seattle, Wash. The Public Utilities De- 
partment of Seattle has now worked out 
additional specifications covering the in- 
stallation and operation of electric wires, 
appliances and apparatus upon and over 
the streets and public places of the city. 

The most significant clause in these 
specifications is one providing for the 
joint use of poles by rival corporations. 
Through its operation, one line of poles 
will serve instead of three now main- 
tained on one side of the streets by the 
two telegraph and telephone companies, 
while another single line on the opposite 
side will accommodate the wires of both 
the municipal and the private light and 
power enterprises. The public-service 
corporations have appreciated the econ- 
omy of the scheme and concur in ap- 
proval. The resulting improvement in 
the appearance of streets is obvious, and 
it simplifies the inspection devolving on 
the public-utilities department. 


*546 North Harvey Ave., Oak Park, III. 
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The Superintendent of Public Utilities, 
upon receiving an application for a per- 
mit to set poles, is required to notify all 
parties apt to be interested, and they must 
reply within six days, stating what space 
and rights are desired. In urgent cases, 
@ reply by telephone, confirmed later by 
letter, may be required within 24 hours. 
The size of the poles set will then be 
regulated so as to allow sufficient space 
for all companies desiring an interest. 

If an application is made to set poles 
along an existing line and if the Super- 
intendent of Public Utilities finds that 
there is sufficient space available on the 
existing poles to accommodate the com- 
pany making application, he will so notify 
the applicant, advising that satisfactory 
arrangements be made with the owners 
of the existing line. If there is no space 
available on poles already set, the per- 
mit is granted-—subject to the condition 
that the new poles shall be of sufficient 
length to accommodate the wires of the 
existing owners and that satisfactory ar- 
rangements be made for transferring the 
old wires and for the removal of the old 
poles. 

Applications may also be made for 
permits to string wires on poles in which 
the applicant has no equity or interest. 
In case such space is available the Super- 
intendent of Public Utilities may grant 
the desired permission, subject to the 
condition that satisfactory arrangements 
be made with the owners of the pole. 

It is required, in general, that all light 
and power wires shall be carried on one 
side of each street, or alley, and the tele- 
phone and telegraph wires on the other 
side. Wherever there are parking strips, 
the poles are to be located in them; in 
Strips of 5 ft. or less, the pole is to be 
centered 18 in. from the face of the curb. 
In parking strips exceeding 5 ft. in width, 
the poles are to be centered on a line 
midway between the outer edge of the 
sidewalk and the face of the curb, un- 
less local conditions render other direc- 
tion by the Superintendent of Public 
Utilities necessary. 

Wherever it is practicable, the location 
of driveways into private property will be 
adjusted so as to avoid the moving of 
poles, but where existing poles unavoida- 
bly interfere with access to property, 
upon notice from the Public Utilities De- 
partment, they shall be moved. 


Transformers cannot be located on 
junction poles and series arc lamps can- 
not be attached to poles on which one or 
more transformers are located, unless ar- 
rangements are made for the removal of 
the transformers. In case the arc lamps 
are suspended over street intersections, 
the pole on which the arc-lamp switch is 
placed is the one on which transform- 
ers are not permitted. 

The specifications provide that the 
poles themselves may be of wood, iron 
or such other material as may be approved 























































by the Board of Public Works 


they must be of 


if of wood 


cedar, sound, straight, 


dead knots and dry 


including 


free from large or 


‘racks; butt the center, 


rot in 


mall] ring rot, must not exceed 10 of 


he butt area of the pole. Only one crook 
is permitted in a pole, that one in but one 
direction and of a sweep not to exceed 1 
in. in every 5 ft. 

The poles must have a,1 top 
and 


top 
the butt diameter, 


diameter of 7 in., except telephone 


poles, which may have a 





6 in., and 


meter of 





measurcd at what would be the ground 
line, must be as follows: 
Max. Bu M Bu 
| Inch | 
3 4 12 


No poles are permitted less than 28 ft 


in height above ground and they must be 


buried at least 5 ft. and as much more as 
to safeguard against leaning 


The companies are forbidden 


is necessary 
er falling. 
to shave or peel their poles on the graded 
streets. Iron steps are not permitted on 
peies within less than 8 ft. of the ground, 
although in some cases 
be constructed within that 
Existing poles will be used at 
ings wherever it is possible, provided that 


the space so taken does not interfere with 


wooden steps may 


limit 


cross- 


t 


the space required by the owner of the 
poles. In this as in all other cases, the 
Public Utilities Department is made the 
arbiter between the companies. No guy 
poles are to be set where a pole of the 


same or any other system can be effec- 
used. Poles 


course, to be supported, 


thus used are, of 


tively 
braced or guyed 
hold the pole 


The several cross- 


where it is necessary, to 
in its normal position. 
poles 


1 or name of the 


arms on joint must be designated 


initia owner 


by the 
-— i ' ; f + > har 
The specifications provide further, tha 
tension of 10,000 


all wires carrving a 


volts or over must be maintained at a 
height of not less than 45 ft. from the 
ground and the wires must be not less 


hard-drawn 
10.000 


than No. medium 


copper 


oR. WD:; 
Wires 


all not cross wires carrying 10,000 


which carry over 


at a distance less than 7 ft 
pole 


line crossed, and not less than 6 ft 


volts or 
carrying the 
above, 


above, if over or on a 


if the crossing is made over a span be- 


tween poles; 


distance of 


nor may they parallel such 


wires at a less than 5 ft 


Wires carrving 700 volts or over must not 
> 


22 in. of pole 


with the exception of wires be 


be carried within less than 


‘eanter 
CC ers, 


tween line wires and lamps on _ series 
street-lighting circuits on poles not carry- 
ing transformers. 

The minimum height of trolley wires is 
set at 14 ft. and the maximum height at 


above the surface 


of the ground or 
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Street grade. Span wires must be not 
less than in. in diameter, and must 
have a tensile strength of at least 3050 
Ib. per sq.in.; the maximum sag per 


mitted is 1 ft. in a 20-ft. span. There 
least one circuit-breaker (in- 
inserted 
in every span 
pole and trolley wire 


must be at 


ipproved type not 


1an 6 ft. from the pole 
wire between each 


Swing-arm construction will be allowed 


only in alleys in residential districts and, 
primary-circuit Wires and 
potential in 
supported on thos 
the pole and in no case 
to pole or froperty line 


1912, 


1. 1] j 
where alowed, 


carrying a excess of 


those 
600 volts are to be 
pins farthest from 

By September, the electric wires 
in a large section of the down-town dis- 
trict of ire required to be placed 
underground and it is interesting to note 
that Paul P. Whitham, who as chief eng!- 
neer of the Public Utilities Department of 
Seattle, drew up the foregoing specifica 
worked arrangement 
by which the public-service corporations 
building conduit. A 
cost and a better use of 


oeattie 


tions, has out an 
joint 
large saving in 


street space is resulting. 


A Method for Computing the 
Size of Spillway for a Dam 


vy "ha 


By H. K. PALMER* 


The 


way of 


necessary proportions for the spill- 
a dam depend not only on the 


amount of water flowing into the reser 


voir, but on the storage capacity of the 
reservoir and the duration of the flood. It 
is obvious that, where the area of the 


is large and the duration of the 
the water will be 
the flow over the spillway will 
be comparatively small. On the other 
if the small and the 
long continued very little water will 
be stored and the spillway will have to 
amount of the flood. 


reservoir 


flood short, most of 
stored and 
} 
hand reservoir be 
flood 


carry the full 


The 


which seldom 


consider is one 
occurs in practice; that is, 
the flood starts suddenly, 
limited time with a constant 
and stops as suddenly as it began, 

the size of 
the over the spillway 
Whether the error introduced by this 
greater than the probable 
assumed volume of flow must 


simplest case to 
one in which 
flows for a 


flow, 


or tl 


he flow diminishes to 


maximum flow 
assumption is 
error in the 
be left to the iudgment of the engineer 
Let 

F Flow 

per sec., 
h — Depth of 

above level of spillway. ft. 


into the reservoir. cu.ft 


water in reserv oir 


Length of spillway, ft.. 

Q Discharge of spillway, cu.ft. per 
sec., 

a — Area of reservoir at level of 


sq.ft., 


spillway, 















































































A Area of reservoir at level of 
spillway, acres, 
i Increase in 


area of reservoir 


per foot of depth, sq.ft., 


5 Increase in area of reservoir 
per foot of depth, acres, 
F Duration of flocd. 


For 


the reservoir is 


any depth of water, h, the area of 
Area a bh 

nd the discharge of the 

proximately 

Q 3S fat 


The net increase in the contents of the 


reservoir will be / Q cu.ft. per sec. 
and the rate of rise of the water level 
will be expressed by the equation 
th / a / 21h 
tt ie Do} 
li = : I} 
/ wy 
The integration of this last equation 
would give a relation between the time 


and depth of water flowing over the spill 


\ 


way, but the result 1s so complex that it 


a 
a) Se 
ils a 
caso 
a 
2 
0 > 5 
Depth Above t, h.in Fee 
Fic. 1. DETERMINING MAXiMUM FLOOD 
DEPTH, IN SIMPLEST CASI 


Integration by mechani- 
the following 
is much simpler. 
plot a curve in which hf is 
. bh 

th ) the ordinate 


is impracticable. 
quadratures or by 
graphical method 

If we 


cal 


the 


abscissa and ( = 


then the integration of this expression 
will be the area between the curve, the 
X-axis and the two ordinates represent 
ing the limits of integration. This area 
will give us the time required for the 
water in the reservoir to rise from its 
initial height to the height of the upper 
limit of integration. Using the abov: 
notation, T would be expressed in sec 


onds. For the ordinary case it would be 
much better to express this in a larger 
unit. Since. 

1 cu.ft. per sec 2 acre-ft. per day 


we can write the expression 
i ' 

Hl A+ Bh 

{! dh 


3 Lh 


where 7 is expressed in days and A and 
B in acres. 

As an example of the above method. 
suppose it is required to find the depth of 
water flowing over a 30-ft. spillway when 


a flood of 1000 sec.-ft. flows for 2 days 
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into a reservoir having an area of 1000 


acres at the level of the spillway, this 
1rea increasing 10 acres for each in- 
crease of a foot in the depth of water 
above the spillway. 
In this case 
I 1000 | 
| 0) \ 1Oo0 
B- 10 
| \ t 
A+B 
1 a | ] st I 
0 500 a Lao 0. 5 
l 5O5 ”) 10 ‘) . 
2 510 rt 744 0 69 
Bee §12..5 B55 bac 0.79 
3 I15 ifs > a) 4 


Plotting the figures of the first column 
s and those of the 

as ordinates, we get 
Fig. 1. 
curve, the X-axis and any 


give the time required to 


as abscissa last column 


the shown in 


Measuring the 


curve 
area between the 
value of A wi 

the 


raise 


water 


1 


to that height Thus we find by tria‘s 
that for 

h 210 l 1.67 davs 

h 3.0 1 1.92 

h 3:25 ] 2.20 

Since T is given as 2.0 it is evident that 

the required height is about 3.1 ft. An 
other trial, using / 3.1, gives T 2.04 


which is more accurate than the 
tion of the flocd-flow is likely to be 

Where the 
limited, it is necessary to 
values of 
Ss are sufficient. 
reliable 


‘rials, using different 
Usualiy three or four trial 
the engineer has any 


‘ 


In case 
as would give him the torm 


which 
flood 


this into consideration, but 


recor 
of the 


to take 


wave it is possible for him 


- 


solution is more complex, as it can be 
done only by a series 
Let ABC, Fig. 2, 
the 


the 


of approximations. 
represent the flood wave, 


and 
water In 


abscissas representing the time 
ordinates the volume of 
should be expressed in 

per day 
and X-axis 


amount ol! 


case time 


and 


this 


days volume in acre-ft 


The 


will 


area between the 
then 


water in acre-ft 


curve 
represent the total 


that flows into the reser 


voir during the flood 
At the same time the spillway is dis 
charging water. the flow starting from 


zero and increasing as the water rises in 
the The 
represented by the 


area 


discharge curve 1 
line AD, Fig. 2. The 
represents 
the actual increase in the contents of th 
reservoir, or the 
above the level of 
where the 
represents the time and 
charge of the spillway after that 
time the spillway is discharging more 
water than is flowing in. The plotting of 
this curve is the difficult part of the prob- 
lem. 


reservoir 


between the two curves 


volume of the 
the spillway. 
two 


water 
The 

intersect 

dis 


point curves 
maximum 


since 


The first requirement in this solution 
is a table. showing the 
relation between the quantity of water in 
the reservoir and the discharge of the 
spillway. A curve is preferable for this, 


or better a curve, 
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since by using the same scale as in the 
flood curve the discharge can be trans- 
ferred directly with dividers. Such a 
curve is shown in Fig. 3 

The next step is to assume that at the 
end of a certain time the spillway will be 
discharging a certain amount As the 
discharge is very small at first this inter- 
val can be made rather large, or 


day, for instance. This point should b 


joined with the origin by an assumed 
discharge curve. Next measure the area 
between the two curves from the origin 
to the assumed point, thus getting the 


be in 
find 


actual discharge 


the 
trom 
should 


water assumed to 
With this 


the 


amount of 
reservoir. amount 


Fig. 3 what 


: / be 
B. AY way 
u a 
0 { é 5 
Time of Flow, Day tN 
Fic. 2. TIME-CUR\ F FLooD FLow N 


SPILLWAY Disc 


be. If we have assumed too great a dis- 
charge in the first place the amount of 
water in the reservoir will be too small 


the discharge over the 
Therefore 
the dia- 
and the 
ly nearer 


he discharge curve to 


and consequently 
spillway will be 


the 


Smail 


€ too 
point should be located on 
gram between the assumed poin 


one found from Fig. 3, but usual! 
Draw t 
find 


q 
Jsually 


the latter. 


this point anc the actual discharge 
I 


as before not more than one 
4 
- 
> ae 
La a 
Fic. 3. CURVE CONNE(¢ G AMOUNT O! 


or two trials will be necessary to find the 
point which will give the same discharge 
making the last trial 


located one point, an 


is was used in 
Having definitely 


other should be located in the same way 
this time the assumed discharge curv 


being drawn from the point just found to 
the new point, and the area between the 
two curves being measured always from 
the origin to the point in question. When 
the whole curve is plotted as 
far as the discharge, we 


discharge 


maximum 


apt to find that the assumed length of 


on 


c 
spillway does not give the desired pro 


portions, in which case the whole mus 
be done over again, using another length 
Be ae : : senhae . 

rowever, the first discharge curve can 
be used as a guide and the work very 


much reduced 


; , 
“jos rnd Bs ' 
Fig ictual 


solution 
dis 
flowing into a 
1000 acres at 


the level of the sp llway. increasing bv 10 


tor a flood wave with a maximum 
charge of 1000 sec.-ft 


reservoir with an area of 


acres for each increase of a foot in depth 
ibove tl spillway Points of assur 

discharge are marked x and corrected and 
hecked points are marked o. In two it 


Stances no corrections had to be made to 





the assumed point, and in the remaining 
Instances only one assumption was neces- 
sary The result showed that at maxi 
mum discharge 300 sec.-ft. would pass 
over a 3U-ft. spillway with a depth of 
2.23 ft. (line OD) Tl line OC g 

the discharge for a 15-ft. spillway. ” 

was found by making the discharge ap 


b 


proximately half that of the 30-ft. spill 
The point of discharg 
the only one requiring any correction 


-asuring the 


Way. maximum 


amount of water in 
the maximum 

at a depth of 3 
required to solve the 
the spillway 
ind for the spillway 
When a flood wave of 
superimposed on a 
flood flow, the 
is to be 


nate 


the reservoir. In this case 


discharge is 235 sec.-ft 


ft The 


problem 


time 


above 


for 30-ft was 50 


10 min 
form is 


given 
previously existing 
discharge curve in 2 


started 


rig 
not at zero. ordi 
but at a height above zero equal to 


Udi 


y 2 LH vhere Hy is the depth over 


0 


rest at the beginning of the flood wave 


ien, assuming a point 


farther along on 


the discharge curve, the area between the 


discharge and the flood wave curves gives 


inflow In Fig. 3 the 


absciss i 


shifted to bring the zero 


C 


to a point equal to the water stored abov 


beginning of the flood wave 


ik, tii’ 
and the net inflow above determined is to 
be measured from this new zero: the 


ordinate at this point gives the spillway 
I 


which the assumed point on 


Fig. 2 may b 


discharge, by 
the discharge curve in 
corrected 
While the 
article may 


method of 


method described in this 
not be the most accurate 
attacking this problem, its 
accuracy is well within the probable error 
of the assumed flood, for, no matter how 
great a flood we have data for, there 
and that 
is the one that should be allowed for. It 
is for this reason used 
is taken 


may 
is always apt to be a larger one, 
that the constant 
in the weir formula in this case 


1 


as 3 instead of the accurate valt 
depending on the form of the crest of the 


weir 


more 


Acknowledgment is due to C. R 
Olberg, Superintendent of Irrigation, U 
S. Indian Service, for much 
and advice in developing this method 


assistance 
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Typhoid Outbreak, Cedar Falls, lowa 


The sudden severe epidemic of typhoid 
fever at Cedar Falls, Iowa, during No- 
vember and December, 1911, offers such 
an excellent example of the evident pollu- 
tion of a spring supply hitherto consid- 
ered above suspicion that a brief review 
of the reports thereon is presented. 

The city is situated on Cedar River, in 
Blackhawk County, seven miles above 
Waterloo, which attracted widespread 
attention in 1904 by a waterborne epi- 
demic of typhoid fever.£ It has a popula- 
tion of 5012 (1910), which is further 
augmented by about 1100 students at the 
Iowa State Teachers College within the 
city limits. It has been singularly free 
from typhoid fever for many years, and 
the present city supply from springs has 


been generally considered safe for do- 
mestic use. 
During July, 1911, four cases occurred, 


two of which were apparently due to 
swimming in the sewage-polluted river 
and two of which were traced to a car- 
rier. No other cases were reported until 
late in the fall and these four have no 
apparent connection with the alarming 
outbreak in November. 

The following remarks on the recent 
epidemic are based on complete histories 
of eighty cases investigated by Doctor 
Grover between Nov. 10 and 18. All 
those affected were white people, 40°% 
being males and 60% females. The 
cases were distributed over the entire 
city; there was somewhat more infec- 
tion around the college than elsewhere, a 
condition doubtless due to the fact that 
the population in that section of the city 
is somewhat more concentrated than else- 
where and the students also are at the 
so called “typhoid age.” 

The age distribution is more nearly like 
that found in waterborne epidemics 
than that in epidemics caused by milk, 
as is shown by the following table: 
PERCENTAGE OF TYPHOID FEVER AT 

SPECIFIED AGES DURING 
VARIOUS OUTBREAKS 





zi 060 2% 
3. 3. Cr 
ay “2 - 
f. Ra : «= 
* 2 = Des Moines,* «£9 
JS * 5 Iowa, 1910, ato 
a ae caused by ~ 
ras Ss water = 7 
282 & 354 
Age in a= 3 Lums- = 5 
vears > TN Sayler den oO 
0-10 17 35 14 20 15 
10-20 3S 24 15 14 38 
20-30 26 23 24 28 32 
30-40 10 12 11 1 11 
10-50 4 5 5 1 3 
50-70 5 l 1 0 1 
100 100 100 100 100 
_(*) Lumsden, L. L., Report on an Outbreak of 
[Typhoid Fever at Des Moines, Towa, in 1910. 
Public Health Reports, P. H. and M. H.S., Vol 
26, No. 4, Jan. 27, 1911 


Careful investigation of the milk sup- 
ply cleared that possible source from sus- 
ricion. No milkman had a dispropor- 


tEng. News. Vol. 51, pp. 126, 129, 302. 








By A. L. Grover* and 
R. B. Dolet 


The contamination of a pub- 
lic water supply derived from a 
large free-flowing spring in the 
limestone led to a sharp typhoid 


fever outbreak at Cedar Rapids, 
Iowa, late in 1911. 
of an epidemiological study of 
the outbreak are here given 


The results 


*Instructor in Pathology and Bacteri- 
ology, University of lowa, and Represen- 
tative Iowa State Board of Health. 

+Chemist, U. S. Geological Survey. 
Published by permission of the Director. 


tionate number of cases among his cus- 
tomers and 16°. of the patients denied 
using milk in any form whatever. The 
virulence of a milk infection usually 
causes the appearance of several cases 
in a family, but more than one original 
case per family occurred in only a few 
instances at Cedar Falls. The age dis- 
tribution and the general history of pro- 
dromal symptoms also corroborate the 
other evidence clearing the milk supply. 
The possibility of infection from ice 
cream, butter, fruit, fresh vegetables, and 
oysters was investigated and it was ascer- 
tained that the epidemic could not be 
attributed to any of these sources. 

The city-water supply was used in all 
the residences in which fever developed 
in the city except two; the patient in one 
of these houses drank city water at his 
place of business and the other attended 
a public school, where he drank city 
water. Three patients outside the city 
limits lived at houses with private wells, 
but all used city water either at their 
places of business or during their daily 
trips to town. The common use of city 
water, the season of occurrence of the 
disease, the extent, distribution, and ex- 
plosive character of the outbreak, to- 
gether with the lack of any other com- 
mon cause, all point to the city-water 
supply as the source of infection. If 
these factors are considered in connec- 
tion with the possibilities of infection of 
the supply, the irresistible conclusion is 
that the trouble should be laid to water 
infection. 


CITY-WATER SUPPLY 


The water supply is taken from springs 
on the bank of Dry Run, 600 ft. from 
the confluence of that watercourse with 
Cedar River, and the average daily con- 
sumption is about 340.000 gal. The 
springs, which issue from limestone 1 or 
2 ft. above the level of the bed of the 
run, are inclosed by an arched top of 
masonry coated with cement. A cast- 
iron overflow pipe into Dry Run is fitted 


at its lower end with a ground flap valve 
intended to prevent entrance of river 
water during floods. Several other large 
springs gush forth within a few hundred 
feet and all are probably interconnected 
by rock channels. The discharge of a'l 
has been estimated at 6000 gal. per min. 
As the water issues in large volume with 
little head it apparently comes from well 
defined rock channels and does not run 
out by slow seepage. A cast-iron pipe 
under the run connects the masonry with 
a plank conduit about 1000 ft. long run- 
ning to the cistern at the pumping sta- 
tion, to which water flows by gravity. 
The conduit lies 2 to 10 ft. underground 
and is below groundwater level in the 
broad low-lying flat that it traverses. The 
pump cistern of brick is believed not to 
be watertight. 

The rock from which the springs issue, 
known as the Cedar Valley limestone, 
underlies deep drift in a large area of 
Iowa, but at Cedar Falls it forms the beds 
of Dry Run and Cedar River and it is 
covered throughout a greater part of the 
city by coarse gravel only 5 to 15 ft. 
thick. Where it is exposed in quarries 
it is seen to be full of cracks and crevices, 
and the existence of well worn water- 
ways in it makes it apparent that solu- 
tion channels of appreciable size have 
formed along the joints and bedding 
planes. Many old dug wells penetrating 
the limestone in the city are used for the 
disposal of slops and other wastes. 
These relations are rendered the more 
serious as the springs emerge at the low- 
est elevation in town, except a part of 
the bed of Cedar River. At times of 
flood the river backs up Dry Run, cover- 
ing the overflow pipe of the spring arid 
sometimes the flat crossed by the wooden 
conduit. It is currently reported that the 
supply is sometimes turbid during floods. 


Thus it can be seen that there are 
many possibilities of contamination of 
the supply. The trap on the overflow 
pipe does not absolutely seal it against 
flood waters, and if it did, water might 
enter through the imperfect masonry 
walls of the springs or through the inter- 
connected channels of adjacent springs; 
neither the wooden conduit nor the pump 
cistern can be considered watertight. 
Moreover, the creviced seamy condition 
of the limestone itself is favorable to the 
transmission of pollution. The general 
danger of pollution of ground water by 
infiltration has doubtless been greatly 
exaggerated by well meaning health 
officials and others in many parts of the 
country; indeed it is probable that many 
sources thoroughly protected against con- 
tamination by gravel, sand, or other effici- 
ent filtering media have been unjustly 
condemned. But the present case is not 
of that character. The low head of the 
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spring, coupled with its enormous dis- 
charge, the seamy creviced condition of 
the limestone wherever exposed, and the 
turbidity of the water coincident with 
floods and heavy rainfall, all point to the 
qxistence of well defined solution chan- 
nels through which water might pass as 
through a pipe—-that is, without 
filtration whatever. 


any 


HISTORY OF THE EPIDEMIC 


The history of this outbreak shows 
features corroborating suspicion of the 
water supply. This is shown graphically 
by the accompanying curves. According 
to the records of the Weather Bureau sta- 
tions in Cedar River basin above or near 
Cedar Falls, very little rain fell between 


inches of Rainfat 
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point to infection of the water supply as 
the vehicle of infection. 


EXAMINATION OF THE WATER SUPPLY 


This case is specially noteworthy be- 
cause it is one in which laboratory tests 
of the water have failed to arouse sus- 
picion. Bacteriological examinations of 
several samples collected between Nov. 
11 and Jan. 4, or time after the 
probable date of infection, indicated con- 
tamination from surface sources at times, 
although most of the examinations gave 
no evidence of such contamination. 
Chemical analyses during four or five 
years have not resulted in condemnation 
of the water and the figures of the 
analyses would not logically have war- 


some 


Patients 


ber of 


Nur 
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0 1 on 6 2k 263) 5 0 15 20 25 305 0 IS 20 25 30 4 9 4 I 
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VEWS 
RAINFALL AND TYPHOID CURVES AT CEDAR FALLS, Iowa, AUGUST TO 
NOVEMBER, 191! 
the middle of August and the end of ranted condemnation. These features 


September. Heavy rains occurred Sept. 


30 and the two days following. Heavy 
general precipitation took place again 


Oct. 14 to 17 and caused a 4.5-ft. rise of 
Cedar River that necessitated shutting 
down the mills at Cedar Falls on Oct. 19 
and 20, and also covered the overflow 
pine at the springs. The onset of the ill- 
ness was about Nov. 4; it continued high 
till Nov. 8, and then gradually dimin- 
ished. If 14 days are allowed for the 
incubation period, the date of infection 
was about Oct. 21, or immediately fol- 
lowing the floods and heavy rains. Be- 
tween Nov. 3 and 9, 51 patients took to 
their beds. The total number of cases is 
not known, but nearly 150 cases due to 
primary or secondary infection, and 16 
deaths, occurred before Jan. 15, 1912. 
The close relationship between drought, 
rainfall, flood, and onset of the disease all 


bring out forcibly the danger of depend- 
ing on laboratory examinations alone to 
determine the potability or nonpotability 
of domestic supplies, and the futility of 
establishing so called ‘‘standards” for the 
interpretation of chemical analyses. The 
spring supply of Cedar Falls is possibly 
free from pollution much of the time. 
Heavy rainfall after a long drought, how- 
ever, furnished the best possible con- 
ditions for an intense but temporary in- 
fection, a disaster that might be repeated 
and against which there is no protection. 
The epidemiological study points con- 
clusively to the water supply as the cause 
of the trouble, and the sanitary survey re- 
veals several opportunities for contami- 
nation. At best the results of chemical 
and bacteriological examinations of water 
should be regarded only as supplemen- 
tary evidence and no chemist or bac- 





teriologist should pronounce a 
to drink on the 
laboratory tests. 


supply 


safe basis of a few 


PROTECTIVE MEASURES 


The spring supply is now being disin- 
fected by means of calcium hypochlorite 
and the people have been warned to boil 
their drinking water. It has been recom- 
mended also that the sanitary sewerage 
system, already extensive, be developed 
to include greater areas and that the use 
of private cesspools be prohibited wher- 
ever connection can be made with sew- 
ers. It has been recommended that a 
new source of supply be obtained, either 
by filtering the water of Cedar River or 
by softening that deep 


from wells. 








The Lock-Control Systems = ol the 
Panama Canal have been designed so 
that all apparatus will be put in opera- 
tion from ae raised central tower on 
the wall between duplicate locks. In- 
cidentally. it is planned to make the op- 
eration pruceed in a given order to pre- 
vent accident. Specifications for equip- 
ment in accordance with the description 
below have been forwarded to Washing- 
ton and bids will be asked for. 

Water is let into, or run out of, the 
lock chambers by culverts under the 
lock floors, these being connected with 
larger culverts in the walls and opened 
or closed by motor-driven, cylindrical 
Valves The center-wall culverts con- 
nect with lock chambers on both sides. 
The miter gates are never to be opened 
except after the water level has been 
equalized on both sides of them Each 
gate leaf, valve and fender is operated 
by a separate motor in a machinery 
chamber in the lock wall. In each of 


these chambers will be a starting switch- 
board with 
Motors of 
be 


25-cyve le) 


remote-control 
than 25 
directly line 
but the motor 
have one approach point 
of rotation to 
external circuit. 
contactors themselves 
220-volt 


contactors 
ity will 


less hp 
the 


larger 


capa 


thrown on (220-volt 
starters 
di- 


resistance 


will 
rection 
in the 

The 
erated 
circuits leading 

the lower 
from which 
part of 
be a 


in each 


insert 


will be op 
alternating-current 
1é <t. 
flight 
view 
is obtained 
bench, 32 


by 
house raised 
end of the upper 
an uninterrupted 
the lock 
control 


to a 
above 
and 
of every 
Here will 
above the floor, holding a 
model of the lock, to show the opening 
and closing of the gates, the changing 
water level in the chambers, and the 
of the and gates. 
This control system will be interloc«- 
ing so that the switches must be thrown 
ina instance, the 
at one end main conduit cannot 
be opened at the other 
have This prevents 
water 


in 
diagrammatie 


op 


eration fenders 


order; for 
of the 
until those 
closed 
from passing 
to a third, 
flooding a 
fender chain 
the gate it 
started to open 


given gates 
end 
the 


one 


been 
operator 
chamber 


from 
middle 
macntnery room. A 
be lowered until 
guards is open or 
Valves cannot be opened 
above below a 


past a 
one, and 
cannot 
miter has 
length 
which is 


a lock miter 
being closed 
valves controlling the openings into 


twin-lock chambers from the cente? 


or 
gate 
The 
the 


opened or 


wall conduit are interlocked so that one 
side or the other must be closed at all 
times, except when it is desired to cross- 
fill, and then they may be opened by 


special procedure. 














































































The Panama Canal Electric 


owing Locomotives 

Award has recently been ade to the 
General Electric Co. for the first of the 
Panama Canal electric towing locomo 

es. Provisional awards, dependent on 
satisfactory performance, go with this for 
39 others, which will complete the loco 
motive equipment. The price bid for the 
{QO units was 5498,016 

The Panama towing system has been 


devised and patented by Edward Schild 


auer, of the Canal Commission 


engi- 
neering staff. Ships will be towed through 


the locks at a speed of two miles per hour 





by a locomotive forward on either side; 
there will also be a locomotive aft on 
each side of the vessel towed along the 
tracks to steady the boat. These locomo- 
tives will travel on a 5-ft.-gage track of 
9Q-Ib. rails laid on steel ties anchored in 
cuncrete. There will be a cast-steel cen 
ter rack rail on al! towing tracks Th 
center wall of the twin locks will carry 
1 oa _J 
rT | 
\ i 
| | 
| i 
s | f 1 
k= Lt Sa 
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the control, fe 


© & 


both directions, besides a 
(both brakes 


mr’ 


coasting point and 


power 


oft Drum brakes, electrically released, 
are shown on the motor shaft. Loss of 
current at any time throws the brake on 


and stops the locomotive; this scheme 
was adopted for safety in ascending the 
grades between locks. Horizontal thrust 


wheels are shown bearing on the sides of 
the center rack tail, to carry the side pull 
line 

windlass frame will have an 18-in. 
en through a friction clutch, 
5 





set 
The 


two squirrel-cage induc- 


00 Ib. tow-line tension 


nave 


drum will 


tion motors, one of hp. for hauling in 
the lin ider load at 10 ft. per min., and 
the other of 2 hp. for coiling the free 
tow lin 200 ft. per min. The tow line 
passcs over a guide sheave fixed in a re- 
voli turret, so that the line may 
always bear directly on this sheave. 

The locomotive frame is made as light 


as possible since it does not depend on 
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The Chicago River and the 
Chicago Harbor 


A dual harbor and a distinct separation 
of facilities for through-freight shipping 
and local-freight shipping are the general 
principles of a harbor system for Chicago 
advocated by Lieut.-Col. George A. Zinn, 
RS, S.A, 


the 


in a paper read recently before 
of Engineers. He 
would have a harbor for through-freight 


transhipment at some point outside of the 


Western Society 


city limits and convenient to a freight belt 


line, this point being either on the lake 
front, the drainage canal or the Calum 


River. For the accommodation of the 


local freight water traffic, he would re- 
tain the present private docks at ware- 
houses, railway freight sheds, etc., 


them 
warehouses, 
at 


the river, and 
municipal docks 
freight - handling 
intervals. 


along 


Dy 


supplement 
(with 
machinery, 
project 
mended in a report made by Col. Zinn to 


ete. } 


This same is recom- 


adhesion for traction. The 220-volt three the Chief of Engineers, U. S. A. 
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two track 
have one 


17 1 
thece 
All these 


there is 


with a return 


1] "11 


Wall WIli 


towing tracks 


between; each side 


towing and one return track. 


tracks are level, except where 


an-incline from one lock to another in the 
flig and racks 


ht: here the grade is heavy 


are used on all tracks The maximum 
load on the traction motors comes in as 
cending these grades (done without tow- 
line load). 

The locomotive will be made in three 
sections, as showt the accompanying 
figure. Two four-wheel trucks will sup 
port a windlass frame between them on 


universal joints. The traction motors 


may be positively geared to the rack 
pinion and the locomotive will then attatr 
a maximum speed of two es per hout 
For returning on the friction track, th 
motors may be thrown onto the wheels b 
toothed clutches in which case a speed ot 
five miles per hour is attainable. Each 
truck will carry one three-phase 220-volt 
25-cvele mill-type slip -ring induction 
motor, the two motors of each locomotive 


controlled 
The 


either 


1G 


being 


by 


operated in parallel 


resistance in the rotor circuits 


locomotive may be operated from 


*44 


end; there will be seven speed poi 


Tow 
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supplied through two 
a side-track conduit, the 
serving as the third conductor 


phase 


contact 


current 


raus in 


track rails 
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1OTIVE 


Before further into the descr 
of Col. Zinn’s project, 
say that after a period of controversy as 
to the relative merits of the river and th 


going 


ip 


rion we may 


lake front for an improved harbor, the 
preponderance of opinion appears to be 
in favor of one general harbor on th 
lake front. This would limit the vessel 


traffic of the 
destined 
or the drainage canal. 
been practically adopted 
mendation Harbor 


and plans have been prepared 


river to lighters and to boats 
for certain points on the river 
This location has 
the 


Commission, 


as recom- 


of the 


for the first 


two of a set of five piers which are to 
extend from the lake shore north of th 
mouth of the Chicago River. These in 


clude a 3000-ft 


2300- ft 


pier for freight vessels 
and a 


The City 
O00 O00 


pier for passenger vessels 
Council has appropriated S5 
for harbor purposes, conditioned 
bond and the pl 
now await its approval. The federal gov 


ernment has been requested to undertak 


upon a new issue, ans 


the construction of an outer breakwater 
forming a protected area in front of tl 
piers. 

One great objection to the increased 


use of th’ river by large vessels is the 
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delay to street traffic caused by the open- 
the bridges, but Col. 
Zinn stated that this is not so great as is 
generally supposed. He gave the average 


period of the open draw as 3.6 min., 


ing of numerous 


with 
average of 10 to 20 openings per 24 
hours at different bridges. At present the 
of the bridges to 
undue 
traffic, 


involve the re- 


citv limits the 


certain 


opening 
interfer 


but free 


hours, to avoid 
the rush-hour 

river would E 
moval of this limitation. Col. Zinn ap- 
pears to minimize the 
ating large 


He makes no reference to the necessarily 


ence with 


use of the 


difficulties of oper- 
vessels in the Chicago River. 
slow movement of a vessel in a narrow 
waterway obstructed by numerous bridges, 
the difficulties of 
such conditions 


assistance of 


handling vessels under 
without the 
the 


injury to bridges and vessels under these 


expensive 
tugs, or liability of 
opening is 
delayed a the ship has 
the cing the bridge or 
swerving to the abutment) 

We give below a brief abstract of Col. 
Zinn’s paper: 


conditions (as when a bridge 


A 
few seconds and 





alternative of stril 


PLANS FOR WATER TERMINALS AT CHICAGO 


The outer 
River from 
the north 


the Chicago 
its mouth to Belmont Ave. on 


harbor, and 
and Robey Sr. on the south, now 
have (er soon will have) a depth of 21 


ft The main river and the south branch 


to Robey St. are (or soon will be) 200 
ft. wide. The North Branch has a width 
varying from 120 ft. to 180 ft The 


obstructed at various 
points by center-pier bridges; these, how- 
ever, will be replaced within a years 
by single-span bascule or lift bridges, the 
spans 
When the improvements now in progress 
are completed, it will be possible for all 
lake the exception of a 
few) to pass from the lake to Robey St. 
and for all 
north as far 
Lines of 


entire river is 


few 


from 140 ft. to 200 ft. 


varying 


carriers (with 
moderate-sized 
A\ e 

carrying 

operated 
Chicago and points on the Great Lakes 
Bulk freight the Chicago 
and Calumet Package 


River from 


vessels to go 


g 
as Belmont 


| 


veseeis I 


bulk and 


package freight are between 


is delivered on 


rivers. freight is 


moved on the Chicago point 


to point by lighters. Bulk freight is gen 
erally consigned to a single point, and 


the entire cargo removed from the vessel 


at that point. The vessels of the regular 

lines Chi 

cago River for the purpose of collecting 
| 


and delivering package freight at railway 


ey 1 +t a) an . +? » 
make several landings in the 


ewned docks, private warehouses, and 
lines, owned or 
railway handle 
ill of the package-freight busi 
railwav-owned The 
traffic 


the 


elevators. Vessel 
trolled by 


practically 


con- 


corporations, 


+L 
ness over docks 


and passenger 


b 


located 


local trade in fruit 


is carried on at docks near 
mouth of the Chicago River 

The total receipts and shipments of 
bulk freight by water at Chicago in 1910 
2 877.948 tons. The estimated 


1 
. 4 
were fota 
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tonnage of package freight for 1910 i 
2,363,000 tons, of which about 100,000 


tons is local. About 500,000 tons of stone 


are brought by water annually to Chicago 
from points on the Sanitary Canal. Grain 
to the amount of 500,000 bushels annually 
is moved one p 
the Chicago River. The city 
partment and private 
handle 556,900 tons of 
on the river. 
annually are handled in 
lighterage companies 
Sand 


the river 


from oint to another on 
garbage de- 
disposal 

material annually 


About 50.000 tons of coal 


stations 


The two 
move about 100,000 
and other materials 

amounted to 


barges. 


tons annually. 


moved on 


several 
hundred thousand 


Considered as lines of 


tons. 

transportation, 
not congested, 
River near its 


1 


mouth, where are located the docks of all 


Chicago’s waterways are 


except in the Chicago 


1 1 


vessel lines carrying on a trade in local 


freight. The real cause of this congestion 
the narrow channel nor the great 
quantity of handled on Chi- 
cago’s waterways, in those more re- 
mote which induce the 
local freight lines to occupy docks near 
the mouth of the river. 

The minor impediments to free naviga- 
tion on the Chicago River can and should 
be removed. ‘These are insufficient depth 
and width, bends in current, 
center-pier bridges, lack of turning basins, 
closed bridge | 


hours, 
posed by local 


is not 
business 
but 


circumstances 


channel, 
towing charges im- 


ordinances. All of these 


can readily be removed at a reasonable 
expense 
SEPARATION OF THROUGH AND LOCAL 


Present conditions show a con- 
traffic, 


within the 


gestion of street 
traffic 
congestion of river traffic near the mouth 
of the river. Freight movement by 


is controlled by the railway lines, through 


a congestion of 


rail city limits, and a 


water 
the 


rail freight is carried into and out of 


citv, through rail and water freight is car- 


1 
hrough individual city rail- 
There are no 


warehouses on the wa- 


ried into and t 
and vessel 
public docks and 


ferwavs for 


way erminals. 


the receipt and shipment of 
by water. City ordinances 
hamper 


in the Chicago 


local freight 


and physical impediments the 


free movement of vessels 


River and other waterways 


Chicago business interests can derive 


but little benefit from the movement of 
freight having its origin and destination 
outside the city. Such freight entering 
the city only adds to the congestion of 


and 


\ ‘ *1 
dDetween one Tall 


streets, warehouses, railway tracks, 


waterways Transfer 


line and another, or between a rai! line 


and 


fore, be} 


1 


water line, should take place, there- 


ond the limits of railway 


tion. The 


conges- 


railwavs propose to secure re 


lief by the construction of a belt line 
(uniting all of the railways). within 
which no through freight shall pass. Does 


1 


it not follow that the water transporta- 


tion lines must unite with the railways in 
the enterprise, exclude from the city their 


through freight, and trans-ship if at a 
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poin [termed a commercia har 
lecated on or 


The 


sels as a rule carry both local and throug 


near the same belt line 


objection may be made that ves 


freight, and, therefore, two landings would 
be required, one at the commercial hat 
bor and one in the Chicago River, instead 
of one (as at present) at the itte 
locality. In reply to this, it need onl 
Stated that under present conditions, sev 
eral landings are necessarily made by 
package - freight vessels entering 
river; and. in fact, through freight 
delivered at several landings in the riv 
would all be delivered at a single land 

in the commercial harbor. 

Ihe economical movement of lo 
freight seeking water transportation 1 
quires that suitable terminal facilit 
should be provided at poin on a f 
the waterways where density of traffi 
warrants it. If we assume a certain di 
tance as the limit of economical tean 
haul, twice this distance will represent 


the proper spacing between terminals on 
the waterfront It 
that such 
along the 


about | 


may be safely said 
facilities should be provided 


River at 


Chicago intervals of 


miles, that they should be pro- 
vided at one or more places on the Calu- 
met River, and that they are not now 
required along the lake front of the city 
of Chicago. These facilities (consisting 
of docks, arehouses, machinery, etc., 


for the handling of package 


freight) cannot be provided by 
transportation lines eco 
must,.therefore, be the mu- 
freight 
as heretofore. seek 


dock T ) 
for trans-shipping 


provided by 


nicipality Consignments of bulk 


in entire cargoes will 
the privately owned consignees’ 


: +} necreccejity 
impose tne necessity 


would eliminate the advan- 


such cargoes 
tage of water transportation 
BRIDGES AND TUNNELS—Th 


[The exclusion 
of through fre 


river, the dis- 
tribution of local terminal facilities along 
the 


ight from the 


river, instead of their concentration 
ind 
ithin the city limits 
that the 


it in the river 


near its mouth, will relieve street 
railway 


It ma 


of local freig 


stian wu 
stion v 


conge 

be said transportatior 
will serious! 
inconvenience passenger and team traffic 
in the by the frequent 
draw-bridges. It |! 


Streets Dy opening Of 
1as been shown that th 
delavs occasioned to street traffic by open 
bridges during 24 hours are 


but the advantages o 


not serious, 
f extensive w 
t] business 
interests of Chicago are so great that a 
solution of the difficulty can be found in 
under 
points. The 
on of the proposed 
remove practically all com- 
plaint against open 

CONCLUSIONS—The 


vides terminal 


the construction of street tunnels 
the river at advantageous 
completi passenger 
subway will 
draw-bridges 

plan suggested pro- 
facilities for the handling 
and trans-shipment of waterborne freight 
by (1) a single terminal for through 
freight located at a distance the 


business center of the (2) a 


Vu at ‘ ~« I i bit 


from 


city and 
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number of terminals within the business 
district for local freight. This is similar 
to the plan proposed by the Barge Canal 
Terminal Commission of the State of 
New York for handling the traffic of the 
new barge canal at New York Harbor. 

A lake-front harbor within the city 
limits will be a most unsuitable place for 
the transfer of through lake and rail 
freight, because it is impossible for all 
the railways to reach it and even difficult 
for one railway to reach it with suitable 
trackage, and because in no way will it 
celieve the present congested condition 
of railway freight movement. As a 
place for the receipt and shipment of 
local freight, it can have no_ useful- 
ness except for a limited area within 
economical team or lighterage haul. The 
long team haul, or the transfer to rail 
and subsequent team delivery required, 
utterly discredits it as a place for the 
shipment and receipt of the entire local 
freight movement of the city. The use 
of lighters in connection with such a 
harbor is analogous to team delivery, 
the lighter having a much more limited 
sphere of usefulness than the team, 
although much cheaper for a long haul. 

One of the real causes in the di- 
minution of Chicago’s waterborne traf- 
fic is the control now exercised over 
that traffic by the railway lines, and not 
the lack of harbor facilities. The con- 
struction of a harbor in no wise 
alter this condition of affairs, and with- 
out railway codperation, given wil- 
lingly or unwillingly, no harbor, how- 
ever modern or well supplied with ter- 
minal facilities, can be a success for the 
transfer of through freight. 


will 








Statistics of Wooden Poles—The total 
number of poles purchased in the United 
States in 1910 This is the 
largest total ever About 
thirds of the total were cedar poles, and 
half the remainder were chestnut. The 
supply comes chiefly from three sections 
of the country; northern white cedar 
from the Lake states, red cedar from the 
Northwest, and southern white cedar 
mainly from North Carolina, Virginia, 
and New Jersey. The Northeastern 
states furnish most of the chestnut poles. 
The 


was 3,870,700 


recorded two- 


purchase of cypress poles is falling 


off and the use of Douglas fir in the 
Northwest is increasing. About three- 
quarters of the poles are sold to tele- 


phone and telegraph companies. 


The number of treated poles was about 


825,000, or 21.3% of the total This was 
in increase of 248,000 over the number 
treated in 1.99. By far the larger part 
of the treated poles were treated after 
purchase. The electric railway and 
power companies have been especially 
active in pole preservation. Although 
the number of treated poles reported is 


growing rapidly each year, most of these 
receive merely a superficial 
which adds only a few 
The increase in the practice of 

effective pole preservation has 
retarded by the lack of pole-treat- 
ng apparatus applicable to the 
the small consumer. The usual method 
is that of merely painting the lower end 
of the pole with the preservative. 


poles 


treat- 


nent years’ ser- 
vice, 


really 


been 


needs of 
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Annual Conventions of Brick 
and Clay Manufacturing 
Interests 


The annual conventions of several 
associations connected with the brick and 
clay manufacturing industries were held 
at Chicago during the week ending Mar. 
9. The associations included the follow- 
ing: The National Brick Manufacturers’ 
Association, the National Paving Brick 
Manufacturers’ Association, the Building 
Brick Association of America, the Ameri- 
can Ceramic Society, the National Clay 
Machinery Association, and the Illinois 
Clay Manufacturers’ Association. The 
total registration of members and visitors 
was nearly 700. In view of the energy 
and interest displayed by Chicago repre- 
sentatives in getting up the first Clay 
Products Exhibition, it was decided to 
hold the next convention at Chicago also, 
in 1913. 

NATIONAL BRICK MANUFACTURERS’ 
ASSOCIATION 


This is the main association, to which 
the others are auxiliary, and a considera- 
ble proportion of the time of its meetings 
was devoted to discussing the condition 
of the brick industry and means for its 
improvement. The discussion related 
largely to the very serious competition of 
concrete and reinforced-concrete con- 
struction which has in many ways rfe- 
sulted adversely to the brick interests. 
Unfortunately, a part of the discussion 
took the form of merely derogatory re- 
marks, the speakers being unable to real- 
ize that there is a field for concrete as 
well as brick, and that there are good 
concrete structures as well as good brick 
Structures. That brick is not such a uni- 
versally perfect product as some of the 
enthusiastic and eulogistic speeches might 
indicate, was shown by the statements of 
some manufacturers in a discussion at a 
meeting of the Illinois Clay Manufac- 
turers’ Association. It was stated flatly 
that one reason for unsatisfactory con- 
ditions in the brick trade is that the 
market is flooded with poor brick, which 
must be sold for what they will fetch, and 
which thus injure the business by com- 
peting with good brick which cannot be 
sold at such prices, except at a loss. 

The general trend of the discussion 
first mentioned, however, was in favor of 
a strong campaign of publicity in order 
to inform property owners, architects, 
engineers, builders, contractors and others 
as to the advantages and possibilities of 
brick as a modern material of construc- 
tion. This was the main purport of a 
paper by J. B. Rose (Roseton, N. Y.) on 
“Back to Brick,” ine which he advocated 
raising a fund of $100,000 for such a 
campaign. Among other matters, he 
stated that not long ago the City of New 
York called for bids on 21 fire depart- 


ment houses of concrete construction, 





Vol. 67, No. 12 


costing 57000 to $13,000 each. 
interests 


The brick 
succeeded in persuading the 
Fire Commissioner to call for bids on both 
concrete and brick construction, with the 
result that (according to Mr. Rose) the 
latter was adopted and saved an aggre- 
gate of 5180,000 over the estimated cost 
for concrete construction. He stated alse 
that as a result of the representations or 
the brick interests, one part of the New 
York subway system which had been de- 
signed for concrete has been re-designed 
for brick construction. ; 

The relation of technical education to 
the clay industry was one of the subjects 
fresented, the secretary opening this 
with a paper by Dwight F. Farnham 
(Seattle, Wash.). A question was raised 
as to the ability of a college graduate to 
cope with rough work and every- 
day conditions of a clay-working plant; 
in reply to this, Prof. R. C. Purdy 
(Columbus, Ohio) stated that it was his 
practice to copy these conditions as far 
as practicable and to teach the boys to 
think for themselves instead of coming 
to him as soon as a difficulty or emergency 
was encountered. He gave instances of 
several students who had made a success 
of their work in commercial plants. Ata 
meeting of the Illinois Clay Manufac- 
turers’ Association also, the value of tech- 
nical education was endorsed by mana- 
gers of plants as well as by Profs. Purdy, 
Crton and Bleininger. 

An interesting paper on “Relative 
Economy and Efficiency of Power Trucks 
and Horse Haulage,” by A. R. Warner 
(Cleveland, Ohio), was illustrated by 
numerous lantern slides of motor trucks 
of '+ ton to 5 tons capacity in use by 
dealers in brick and building supplies. It 
was shown that the highest efficiency and 
economy are reached when there is busi- 
ness enough to keep a motor truck in con- 
stant use. It was stated also that one 
firm uses such trucks for deliveries up 
to a distance of 70 miles, and can guar- 
antee delivery on the job in one day, 
since it avoids the delays and rehandling 
incident to shipping by rail. 

A paper on “Steam and Electric Power 
for the Operation of Brick Yards,” by 
Louis Campbell (Grand Forks, N. D.), 
brought out some commendation for the 
electric system where power can be pur- 
chased, but the generation of power at 
the brick plant did not receive much 
favor. In any case, steam is required 
for the driers and other parts of the 
plant. 

Investigations as to the relation of the 
porosity of bricks to their crushing 
strength were reviewed briefly by Prof. 
A. V. Bleininger (Univ. of Illinois), who 
also presented before the Illinois Clay 
Manufacturers’ Association papers on the 
I'linois coal-measure shales and the work 
of the ceramics department of the Uni- 
versity of Illinois. A few papers related 
to clay-working machinery, and others re- 
lated to the subjects of paving and build- 


the 
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ing; these latter are noted below under 
their respective headings. The election 
of officers resulted as follows: President. 
C. A. Bloomfield, Metuchen, N. J.; secre- 
tary, T. A. Randall, Indianapolis, Ind. 


BRICK FOR PAVING 


The meetings of the National Paving 
Brick Manufacturers’ Association related 
niainly to business affairs. The associa- 
tion has for some years conducted a cam 
paign not onlv of. publicity, but of educa- 
tion, it being to the interests of the manu- 
facturers to insure that proper work is 
done where their material is used. For 
this purpose it has distributed quantities 
of special literature for the information 
of engineers, contractors, public officials, 
business men, and taxpayers in general. 
It has alse done good work in improving 
the quality of paving brick. The presi- 
dent is Charles J. Deckman, Cleveland, 
Ohio, and the secretary, Will P. Blair, 
Cleveland, Ohio (both reélected). 

In its specifications for brick paving, 
the association is committed to the use 
of cement grout filler, and it takes the 
strong stand that “soft” (or bituminous) 
fillers are not adapted to insure the best 
character of brick pavement. This stand 
was emphasized by the president, Mr. 
Deckman, in his address. It is intended 
to appoint an engineer to the staff of the 
association. The annual report of the 
secretary, Mr. Blair, reviewed the pub- 
licity work of the past vear; this in- 
cluded the preparation and distribution of 


pamphlets and specifications, lecturing 
on the advantages of brick paving for 
Streets and roads, and holding con- 


ferences with local authorities and engi- 
neers and technical associations. 

Reference was made to the fact that at 
Detroit, brick had suffered through a con- 
troversy between public officers as to the 
quality of brick purchased. At Chicago 
the use of brick declined 90°. in about 
eight years (or from 10,000,000 a year 
to 1,000,000); this has been due Jin part 
to unsatisfactory methods of construction, 
resulting in defective pavement. It is 
such conditions as these that the associa- 
tion has to encounter in its campaign for 
increasing the use of brick. It is esti- 
mated that the output of paving brick 
for 1911 was equivalent to 6,000,000 
sq.yd. of pavement. 

It was suggested that the use of brick 
paving for country roads would be 
assisted if the association should estab- 
lish standards of brick for pavements 
suitable for heavy, medium and _ light 
traffic; also that the rattler tests for such 
brick should provide a maximum loss of 
22, 26 and 28%, respectively. These are 
the figures provided for by the American 
Society of Testing Materials, and after 
discussion it was considered that this was 
sufficient without action by the asso- 
ciation. 

One question brought up was as to the 
desirability of preparing specifications 
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for second-class brick It seems that in 
Ohio there has been a suggestion to use 
this material on country highways, for 
which it is ciaimed to be quite as good as 
first-class brick, besides being cheaper. A 
form of specifications prepared by a state 
highway commissioner was read, and dis- 
cussion or criticism of this was invited; 
the specifications outlined the permissible 
defects or flaws and required a loss not 
exceeding 25° in the rattler test. Some 
members thought that to officially recog- 
nize second-class or defective brick would 
injure the reputation of brick as a first- 
class paving material. Eventually it was 
held that as the question affects the Ohio 
manufacturers only, it should not be 
taken up by the national association. At 
the meeting of the Illinois Clay Products 
Association there was a general discus- 
sion on the good-roads movement in 
Illinois, with particular application to the 
use of brick for roads. The discussion 
favored the state-aid and the 
passage of laws making it possible to 
provide money and means for improved 
highway construction. Very little 
said, however, as to the actual use of 
brick, except that its use would involve 
lower maintenance expense than the use 
of macadam. 


system, 


was 


BRICK FOR BUILDING 


The Building Brick Association of 
America is an organization of manufac- 
turers of face brick, its purpose being to 
promote the use of brick in building con- 
struction. It held a public session, at 
which a number of papers were read as to 
publicity methods and methods of work- 
ing in combination. Judging by some of 
the papers, the brick business 
injured by destructive competition, in 
which the object seems to be not so 
much to get an order as to prevent a com- 
petitor from getting it. Thus the papers 
on “constructive competition” and “in- 
dustrial coOperation” seemed to be pecu- 
liarly appropriate. The officers elected 
include Ralph Simpkins, president, and J. 
Parker B. Fiske, secretary. 

There were no technical subjects pre- 
sented, except that reference was made 
to the present movement for extending 
the fire limits of Chicago. An objection 
urged against this is the increased cost of 
small dwellings occupied by wage-earn- 
ers; this point has been referred to archi- 
tects, however, who reported that on cot- 
tages costing S3000 to S5000, the in- 
creased cost over frame _ construction 
would be only 8 to 9% in common brick 
and 12% in hard brick. On the other 
hand, the brick buildings would be safer 
and more permanent, and consequently 
would reduce the fire loss of life and 
property and the expense for fire-protec- 
tion equipment on the part of the city. 
The association, of course, favors brick 
not only for the smaller class of dwell- 
ings, but for high-class residences and 
business buildings. 


has been 


In a paper presented before the Na- 
tional Brick Manufacturers’ Association, 
W. C. Denison (Cleveland, Ohio) advised 
makers of common brick to go into the 
business of making hollow tile for build- 
ing construction. He showed that 
system of construction is increasing 
rapidly, in buildings of various classes, 
and is being used by a large number of 
leading architects. He referred also to 
articles in ENGINEERING NEWS speaking 
favorably of hollow-tile construction for 
buildings. Mr. Bloomfield remarked that 
not all clays can be used for such tile. 


this 


DRAIN TILE 


The drain-tile industry is proposing to 


follow the lead of the brick industry in 
organizing a general association of tile 
manufacturers and in starting a cam- 


paign of publicity to improve its business 
and enlarge its field. The subject was 
opened by J. W. Anderson (Woodland, 
Ill.) in a paper before the National Brick 
Association on “The Need of Organiza- 
tion among Drain Tile Manufacturers.” 
Later the subject was. discussed at 
greater length at a meeting of the Illinois 
Clay Manufacturers’ Association, but in 
a general and with a somewhat in- 
definite aim. Reference was made to the 
competition with cement or concrete tile, 
which latter material was spoken of with 
great disfavor, as might be expected. 
Very little was said as to tile drainage, 
but the general subject of land reclama- 
tion by drainage (both ditch and tile) 
was presented in a paper by Jesse Low 
(Beardstown, Ill.) relating particularly to 
the movement to the par- 
ticipation of the federal government in 
this class of reclamation work. 


way 


recent secure 





Two Important Bridge Projects are 
naw under way to. provide additional 
railway connections across the Ohio and 
Mississippi Rivers. The Kentueky & II 
linois Bridge Co. has been organized to 
build a double-track bridge over the 
Ohio River, a few miles below Paducah 


K\ at an estimated cost of $3,600,000, 


or $4,500,000 including approaches. The 


company represents four railway sys- 
tems which will use this bridge the 
Chicago & Eastern Illinois R.R. (St L, 
& S. F. Ry. Svstem), the Chicago, Bur- 
lington & Quincy R.R., the Illinois Cen- 


tral R.R and the Louisville & Nash- 
ville R.R This bridge project has re- 
ceived an impetus from the increase in 
north and south traffic which is ex- 
pected to accompany the opening of the 
Panama Canal, so that additional fa 
cilities are required for. present ind 
prospective routes between northern 
centers and the Gulf ports The second 
bridge project is that of the Memphis & 


Railway Bridge & Terminal 
Co. which was organized to build a bridge 
River in the 


Tenn in the in 


Arkansas 


over the neigh 


borhood of 


Mississippi 
Memphis 


terests of the Chicago, Rock Island & 
Pacific Ry. system The project includes 
extensive freight vards and terminals 


adjacent to the bridge The cost of the 
and other improvements is 


mated at $5,000,000. Ww. S 


bridge esti- 


Tinsman, of 
Chicago, is 


president of this company 
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Electrolytic Sewage Treatment 


By Howard V. Hinckley* 


In the fall of 1910, A. J. McMahan 
of Oklahoma City, Okla., offered to in- 
stall an electrolytic sewage-treating plant 


to take care of the effluent from a septic 
tank that had previously been constructed 
north of the north limits of Okla- 
City; to guarantee 
and to give the city a six months’ test. On 
Nov. 4, 1910, proposition 
cepted and on March 29, 1911, the plant 
was put in operation. The provisions of 


a mile 


homa certain results 


his was ac- 


the guarantee,* as stated in the contract 
between Mr. McMahan and the city 
dated Nov. 4, 1910, were as follows: 

(1) The plant shall have ample capac- 
ity, when all units are in operation, to 
successfully treat 750,000 gal. of sewage 
each 24 hours 

2) The effluent shall be practically 
neutral and free from odor uafter the 

berated by the treatment have 
had time to escape 
3) The fluent shall be free from 
a se germs and may be discharged into 
tl creek wit it giving off se or en- 
‘ gerin the healt of the public 
(4) The ffiuent shal tt undergo secs 
‘ putrefaction nd ins ! tic 
a ol 
5) I St Of: ¢ I CcurrTret { ) 
©) { ne nt shall not ( ‘ S750 
pe ! provided th th ost « 
‘ st not exceed 5 » ; 


It may be stated, in passing, that under 


icense with the Electro-Sanitation Co., of 
Angeles, Calif., Mr. McMahan 
certain electrolytic patent 
of Kansas, Oklahoma and 
Texas. Also, that Oklahoma City 
plant was put in upon the 
under the supervision of W 
then city engineer of Okia 

with L. G. Lautzenhiser, 
of Los Angeles, as superintendent of con- 


} 
i 
1 
LOS 


con- 
trols rights in 
the states 
the 
recommenda- 
tion and 


C. Burke, 
homa City 


struction. Mr. Lautzenhiser is general 
manager of the company, holding the 


electrolytic patents, and is himself one of 


the patentees. 
DESCRIPTION OF PLANT 


The plant (Figs. 1 and 2) consists of a 
concrete-block house, 18x50 ft. in plan, 


in which are three treating flumes, each 
18x22 in. in cross-section and 30 ft. in 
length, made of 2-in. plank held together 
by bolts and strapped across the top 
every 6 ft. In each of the flumes there 
are ten sets of cast-iron electrode plates, 


each set consisting of 27 plates, :x10x24 
in., capped copper. The rated ca- 
pacity of each of the three flumes is 250.,- 
000 gal., or 25,000 gal. of sewage per 24 

electrode set. The con- 
a fall of 1 in. The flumes 
and rest on 6x6x26-in. 
including 


with 


hours for each 


crete floor has 
Iona » same fall 
1ave the same fal 
blocks. The 


electrode’ sets, 


*The contractor wishes it understood 
that the guarantees entered into here are 
not to be taken as an expression of will- 
ingness to duplicate them elsewhere, any 
more thin guarantees are Liven for re- 
sults to be obtained by septic tanks 



















The sewage of a part of Okla- 
homa City, Okla., is being treat- 
ed by reagents produced by elec- 
trolysis. Bacterial reports and 
operating are given. 
Following Mr. Hinckley’s article 
is a staff review of twenty-five 
years’ attempts to use electricity 
in the purification of water and 
sewage. An editorial discussion 
on the same subject, with com- 
ments the Oklahoma City 
pjant, also appears in this issue. 


costs 


on 


CO lting engineer, Oklahoma City, 
Okla 
plates, bolts, insulator bushings and 
hangers, are detachable and _inter- 
changeable. Baffles of sheet metal, 


hinged on small cross rods. rest upon the 
bottom of the flume and prevent any 


Straggling microbes from sneaking along 
the floor of the flume under the plates. A 
flume 


similar gate at the foot of each 


head of each flume to the copper busbars 
on the side of each flume. 
tap onto the hangers that hold the elec- 
t one hanger feeding 14 plates 
through the supporting rod at the end of 
the and the other hanger handling 
the negative or return current. The two 
intermediate packing reds are insulated 
with rubber. 


These, in turn, 


rad 
rogdes, 


Set, 


A reservoir, holding 36,000 gal., col- 
lects the night flow at present and is de- 
signed to eventually equalize the flow to 
the flumes whenever the plant is operated 
2+ hours per day. From this reservoir 
each flume has its independent 8-in. sup- 
ply pipe passing under the operating floor, 
with a gate valve at the upper end of 
the flume. 


METHOD OF OPERATION 


The valves are opened, commercial cur- 


is 


rent turned onto the motor, the am- 
meter is set at 270 per flume. and the 
sewage in the flumes becomes milky with 


minute bubbles generated by the current 
of 1 to 3 volts as it cuts the water into 
its two gases and liberates chlorine from 





Fic. 1. INTERIOR OF SEWAGE-TREATMENT PLANT, OKLAHOMA City, OK 

SHOWING ELECTRODE FLUMES, ELECTRIC Motor AND GENERATOR 
provides means of washing out, during the sewage Iron and copper are dis- 
which time the baffles are raised. Verti- solved and come powerful reagents and 
cal baffles of similar construction are effective coaulents. Other chemical 
iffixed to the sides of the flumes. changes take place, but the three nascent 
In the upper end of the house. on a gases are the main purifiers. The surface 
lumber floor, level with the tops of the is covered with white foam of gases, and 


flumes, is placed the operating machinery, 
which i of a -hp. alternating- 
current motor, using commercial current 
at 220 3-kw. multipolar 
and all 
three on one shaft and resting on a 2x5- 
ft. bedplate. The switchboard straddles 
the shaft between the and the 
generator. The generator is of special 
construction for this service and delivers 
high amperage at low voltage. Copper 
conductors of 1,000,000 circ. mils. take 
the current through knife switches at the 


consists 
volts, driving a 


direct-current generator exciter, 


motor 


this foam tumbles with the effluent down 
into the gulch below the plant. 
CHANGE OF PoLicy—Two 
the septic tank was built at a cost of 
$8000, and later, when bids were opened 
for contact beds to purify the septic efflu- 
ent, the lowest bid was $17,000. It was 
then that the Electro-Sanitation Co., of 
Los Angeles (through Mr. McMahan), 
secured the acceptance of a proposition to 
install an electrolytic plant to treat the 
septic effluent, the plant to be tested for 
six months under guarantee. The price 


years ago, 
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to be 


paid was 12,000. After two 
months’ trial a insane was built around 
the septic tank, as it was found much 
more satisfactory to treat the fresh sew- 


The 
commission, 


age than the septic effluent. septic 
tank is now out except 
that the two small grit chambers are used 
to catch the matter 


of 


coarser 
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Fic. 2. DETAILS OF ELECTRODE F! 


SEWAGE-TREATMENT PLAN OF 
HOMA City, OKLA 
GENERAL RESULTS—Thus far, only two 
of the flumes, with their electrodes, have 
been used. 
Only a minor percentage of the solids 
are removed in the grit chamber. All 


the finer particles are amply sterilized by 
the ovidization process in the flumes 
\fter six months of operation of the 
plant there is no odor in the dry gulch 


in spite of the fact that the grit chambers 


(and previously the septic tank) have 
been emptied and washed out into the 
gulch at intervals. The run of over a 
mile from the city limits to the plant is 


helpful in breaking up the solids. 


ACCEPTANCE TESTS 


contract did prescribe 
should make the acceptance tests. 

For his own information, Mr. McMahan 
made many methylene blue tests, to de- 
termine the stability of the effluent. The 


The who 


not 
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only official test in behalf of the 
a series of bacterial examinations 
by the City Bacteriologist. 
in behalf of the contractor were 
the State Bacteriologist. A report on the 
plant was also made by the Commissioner 


of Public Works [one of the five city com- 


city was 
made 
Similar tests 


made by 





missioners under the commission plan, 
Cr Pir 
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REPORT OF COMMISSION OF PUBLIC 
WorRKS 
Herewith submit the report of Dr. C. 


Edward Lee, city 
to the number of disease germs in the 
efHuent after treatment by the electro- 
lytic method at the Deep Fork plant, and 


bacteriologist, relative 


in supplementing his report, which is 
purely technical, will say that he in- 
forms me that the water after it leaves 
the plant is no more contaminated than 
ordinary surface water, and while he 
would net recommend it for bottling for 
drinking water, it is soon aérated and 
all disease germs destroyed, that are not 
totally disabled by the electricity. 

He further states that all of the of- 
fensive odor is entirely removed, and in 
fact he considers this method of sewage 
treatment the best of any he has inves- 
tigated. 

As to the ability of the plant to treat 
750,000 gal. per day, I herewith submit 
the report of J. E. Goss, Jr., cashier of 
the water department, who measured the 
amount of water passing through the 
two tanks now installed, and he est! 
mates that the capacity is somewhat In 
excess of the estimated capacity, or 
$14,000 gal., with a 2-in. flow [ove foot- 
boards—H. V. H.J, while the company 
claims that it is possible to increase the 
flow to 3 in. and still get good results 

I have taken the amount of the bills 
paid for electricity during the time since 
the plant has been running and I! find 
this amount to be an average of $1.25 
per day, or $456.25 per annum This, 


however, is hardly a fair estimate, as the 


treatment does not contemplate the op- 
eration of one or two tanks for its 
greatest economy, as all three troughs 
are to be operated by the same machine 
and the motor can be driven for operat- 
ing all the troughs, practically for the 
same money that it can be to operate 
one 
(Signed) Guy E. Blackwelder 
Commissioner of Public Works. 
Oklahoma City, 
Oct. 10, 1911. 
FIRST AND YEARLY Costs 


In order to get this plant installed for 
purposes of demonstration, the schedule 
price of $20,000 per 1,000,000 gal. daily 
capacity was cut by 20 per cent., making 
the contract price for 750,000 gal. daily 
capacity $12,000. Assuming an invest- 
ment charge of $16,000 (S1000 for resi- 
dence for attendance, and $15,000 as the 
price which any other city would be re- 
quired to pay for a plant of this ca- 
pacity), the yearly and unit costs for 
electrolytic sewage treatment at this plant 
are estimated as follows: 


Per 

Per Por mil- thousand 

For annum lion gal. gal., cents 
Electric current . $ 709.50 $2 59 0 259 
Attendant 660 00 2.41 O 241 
BRS 55 co cs se 410 00 0.15 9 O15 
Toial operati’g $1409. 50 $5.15 0.515 
Renewalof plates 200.00 0.73 0.073 
Depreciation. 100.00 0.37 0 037 
Interest at 5°7# S00 00 2.92 0 292 
$2599 50 $9 17 0 919 


*The cost of the plant was met by a 5%, 20- 
year bond issue. Under the laws of the state, 
81000 per year must be paid into a sinking fund. 
{It will be noted that this adds approximately 
10°7 to the total annual burden on the city 
caused by the p'ant, making the cost $12.81 ner 
1,000,000 gal. if both depreciation and sinking 
fund are taken into account.—Editor]. 
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ACCEPTANCE 


Deep Fork Plant (No. 1) was accepted 
in October, 1911, by a unanimous vote 
of the City Commissioners, who went into 
office under a new charter form of gov- 
ernment after the award of the contract 
for the plant. 

Packingtown Plant 
> 96 


(No. 2) to treat 
2,250,000 gal. a day from the packing- 
house district and capitol Hill is now 
under construction and will cost about 
$46,500. In this plant the sewage 
will be raised 20 ft. or more for 
treatment by electric-driven centrifugal 
pumps, which will also serve to break up 
the solids. It is expected that the small 
amount of coarse, foreign matter which 
needs to be removed will be screened out, 
and that it will be subsequently destroyed 
in gas-burning incinerators, located in a 
screen room over a reservoir. 


A Review of Attempts to Use 
Electricity in Sewage and 
Water Purification 


The immediately preceding article on 
sewage treatment by electrolytically pro- 
duced reagents at Oklahoma City, Okla., 
has led us to prepare the following re- 
view of the various attempts made during 
the past twenty-five years to purify water 
and sewage by the more or less direct use 
ef electricity. Editorial comments on this 
subject are also presented in this issue. 

Since the late eighties of the last cen- 
tury, Webster of England, Hermite of 
France and Woolf and Harris of America, 
to name the most prominent workers in 
the field, have tried to use electricity in 
the way just indicated. Although Web- 
ster was first in the field, we shall con- 
sider his efforts after a brief review of 
those of Woolf and Hermite, because the 
Harris Process, stripped of its early tom- 
foolery, is se like the Webster that the 
two should be described together. In the 
course of our review, brief mention of 
other processes will be made. The use 
of ozone and of ultra-violet radiation 
(see editorial for mention of ozone) will 
not be discussed here. (See ENG. NEws., 
Apr. 28, 1910, pp. 488 and 497; Sept. 15, 
1910, pp. 275 and 283; Dec. 8, 1910, p. 
633; Aug. 24, 1911, p. 220; Dec. 28, 1911, 
p. 783.) 

Both Woolf and Hermite produced 
hypochlorite of sodium from either sea 
water or a solution of common salt, ac- 
cording to local conditions. Whether one 
copied from the other and if so which, 
or both copied from Webster, we cannot 
say; but in so far as either was a pioneer 
it was chiefly in the adaptation of an old 
process to a new purpose, with variation 
in details. 

So far as we can learn, the Hermite 
process has never been used continuously 
for treating town sewage anywhere ex- 
cept at Ipswich, England, where, after ten 
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years’ use, it was abandoned in 1905, ‘on 
the ground that the results obtained did 
not warrant the expenditure” (Moore and 
Sillcock’s “Sanitary Engineering.” edition 
of 1909, p. 624). The liquid agent at 
Ipswich was “turned into the head of the 
main sewer,” instead of being applied at 
the outfall. The Hermite system seems 
to have utterly failed to compete with 
other methods of sewage treatment, 
although tried at a number of places in 
both France and England, and made the 
subject of investigation by a Lancet (Lon- 
don) commission and of reports by other 
scientific investigators.* 

Woolf came to the front in 1893, at a 
time when there was considerable popular 
agitation over the tastes and odors in the 
Croton water supply of New York City, 
and when an official campaign was in 
progress against minor local sources of 
pollution in the drainage area. Besides 
manufacturing and selling a commercia! 
deodorizer and disinfectant called ‘“‘elec- 
trozone,” he vigorously promoted for a 
time the use of the same or a similar 
agent for the treatment of sewage and 
water. A small electrozone plant was 
built by the City of New York, at Brew- 
sters, and a much larger one by the city 
of Danbury, Conn., both to treat sewage 
The Danbury plant was soon abandoned, 
as Stated in the accompanying foot note, 
which also mentions other instances of 
the use of electrozone in the United 
States, Cuba and England, all of which 
have since been discontinued.+ 


*See Rideal’s “Disinfection” (third 
edition, London, 1903) for a review of 
the Hermite, Woolf and other attempts 
to produce sewage and water disinfect- 
ants by electrolysis. as well as a discus- 
sion oft the theory of disinfection by 
hypochlorite and related substances 


From that Hermite 
patent in LS83 
besides the Ipswictl 
installation the process was tried at 
VOrient, Havre and Nice, France; that 
it was reported on if not tried at Brest 
France, and that it was tested with ur 
favorable results at Worthing, England 
early in 1904. The Lancet commissior 
report mentioned in the text (published 
in the Lancet for May 26, 1894), accord 
ing to Rideal’s “Disinfection,” found “no 
advantage in the Hermite solution ove! 
the product obtained by treating chlor- 
ide of lime in solution with carbonic 
acid.”” Roscoe and Lunt concluded from 
the Worthing tests (again quoting Rideal’s 
“Disinfection”’) that the Hermite solu- 
an excellent deodorizer, but is 
itself applicable as a process of 
sewage purification.” 

‘The Woolf process for the produc- 
tion of electrozone as installed over 15 


this book it appears 
was gxranted a_ British 
(No. 22,279); that 


tion “is 
not bys 


years ago at Brewster’s, N. Y., to treat 
the sewage of a few houses before its 
discharge into a small brook in_ the 
Croton drainage area of the New York 
water supply, was described in a two- 
column article in our issue of July 13, 
1893 In our issues of July 26 (p. 65). 
Aug. 3 (p. 85) and Aug. 10 (p. 105) notes 


appeared relating to an extension of 
the Brewster installation for the purpose 
of preparing an additional quantity of 
the so called electrozone tor dosing a 
portion of the Croton water supply dur- 
ing the summer months “to remedy the 
bad taste, odor and appearance common 
to stored water at that time.” 

A Woolf plant was installed at Dan- 
bury. Conn., in 1894, to treat the sewage 
of that city, but was subsequently 
abandoned, after a hard-fought lawsuit, 
in which various experts testified. The 
court held that the plant did not give 
the remedy against nuisance which had 
been demanded by riparian owners be- 
low the sewer outlet. Intermittent filt- 
ers were ordered by the court and built 
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It is not hard to understand why neither 
Hermite nor Woolf made headway (see 
also editorial discussion in this issue). 
Each tried to treat crude sewage. In so 
far as they aimed to reduce organic mat- 
ters, other methods then available were 
more efficient for the purpose, while if 
disinfection or bacterial reduction 
their aim the time had not yet 
indeed it ever will, when it 


were 
come, if 
was other 


than a waste of good hypochlcrite to 
apply it to an unclarified sewage. Fur- 
ther than this, of course, was the eco- 


nomic question of whether hypochlorites 
could not be bought more cheaply in the 
open market than they could be made by 
local electrolytic methods. 

To add to the completeness of our re- 
view, mention will be made of a still later 
attempt to use electrolysis to produce a 
solution for use in sewage treatment. 
About 1905, Samuel Rideal tested the 
effect of “electrolytic chlorine” produced 
from “brine in a special form of elec- 
trolyser owned by the Oxychloride Co.” 
The tests were made at the sewage works 
of Guildford, England, on effluents from 
septic tanks and from single, double and 
triple contact beds. Tests on infected 
drinking water were also made. Favora- 
ble bacterial results were obtained, but 
the rate of application was generally high 
and, it appears to us, there is nothing to 
show either sanitary or economic advan- 
tages for this. process as compared with 
one where chemically prepared disinfect- 
ants are used.* 

Let us now turn to the earlier and some- 
what different attempts of Webster and 
the later efforts of Harris to impress 
electricity into the purification of sewage 
or water, by the electrolytic production of 
reagents within the liquid under treat- 
ment. 

Twenty-three years ago (see our issues 


by the city. Editorial reference to the 
Danbury plant, when it was in the pro- 
ject stage, may be found in our issue of 
Mar. 22, 1894 (p. 240) The same issue 
contains an abstract of a valuable pa- 
per by the late Thomas M. Drown, on 
“The Electrical Purification of Water,” 
subsequently published in full in The 
Journal of the New England Water 


Works Association 

Klectrozone was 
New York City in 
fect mixed garbage 
dumped for the 
Island, in the 


used temporarily at 
1893 or 1894 to disin- 
and refuse as 
enlargement of Riker’s 
East River, and for de- 
odorizing the sewage-polluted water in 
one of the Hudson River boat slips, at 
or near Canal St 
Electrozone was also used at Havana 
Cuba, during the early American oc- 
cupancy of that city in 1898 or 1899, both 
for the treatment of sewage discharged 
through a small pipe into the harbor 
and for general distinfection in the city 
Rideal, in his book on “Sewage” (third 
edition, London and New York, 1906, p. 
185) mentions the temporary use of 
Woolf's electrozone to disinfect a sew- 
effluent from works emploving fero 
zone as a preciptant and polarite for 
filtration. The “amount of organic matter 
was hardly reduced,” but the “germicidal 
action was very marked." 
Rideal’'s “Sewage” 
New York, 1906) for further 
cost figures the author refers to the 
(London) Electrical Review for Apr. 29 
1X98 He also mentions a “Digby pro- 
cess,” in which the electrodes are in- 
closed in asbestos diaphragms “to pre- 
vent the salt solution from passing with 
the liberated irons from the cell,” thus 
reducing the the reagent. 


abe 


¥See (London 


details. For 


and 


cost of 
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of Apr. 13, and Oct. 26, 1889) we de- 
scribed the Webster process for the elec- 
trolytical treatment of sewage by passing 


it through flumes in which were sub- 
merged a series of iron electrodes be- 


tween which passed an electric current 
under a potential of about two volts. A 
plant of this sort on a small working 
installed at the Crossness outfall 
of the London main drainage system, was 
the subject of the second article just 
named. From that article it appears that 
Webster claimed for his process both an 
oxidizing and a precipitating effect. In 
fact, he provided settling tanks for the 
reception of the sewage after it had 
passed the electrodes. From the earlier 
of the two articles mentioned it also ap- 
peers that Webster had in mind the 
formation of hypechlorites or other puri- 
fying agents from sea water, thus antici- 
pating Hermite and Woolf, whether or 
not they utilized his ideas. Webster also 
proposed a carbon “electric filter” through 
which, he claimed, liquid already partly 
clarified by the products of electrolytic 
action could be brought to a considerable 
degree of bacterial purity by the action 
of reagents formed in the filter. Various 
forms of electrodes were discussed, in- 
cluding those from which aluminum and 
iron salts might be produced for use as 
coagulants, somewhat as was done dur- 
ing the Louisville water experiments, 
mentioned below. 

In our issue of May 17, 1890, we de- 
scribed a scheme of treatment which was 
then being promoted by the Electrical 
Water Purification Co., of Philadelphia. 
Except for some American trimmings, this 
scheme may very readily have been iden- 
tical with the Webster process, but so far 
as we know it never got beyond paper. 

The Philadelphia company was soon 
followed (at least in point of time) by a 
promoter named Harris. He established 
a small experimental plant in Newark 
or elsewhere on the Passaic River (in the 
early nineties, if we remember rightly) 
for the purpose of proving that he could 
purify the water of that sewage-polluted 
stream. This effort came to nothing 
practical and has probably been forgot- 
ten by most of the relatively few who 
ever heard of it. 

So far as'a perpetuation of his name 
was concerned, Mr. Harris succeeded bet- 
ter at Louisville, Ky., in 1896, but accord- 
ing to the classic report on “The Purifica- 
tion of the Ohio River Water at Louis- 
ville, Kentucky,” by Geo. W. Fuller (New 
York; 1908) the “Harris Magnetoelectric 
System was a complete failure.” 

The same may be said, only in less de- 
gree, of the Mark and Brownell! electro- 
lytic system, which was tested at Louis- 
ville, in 1897, under Mr. Fuller’s direc- 
tion.” 


scale, 


*For the 


sake of greater completeness 
of our 


review, mention may here be made 
of an installation for treating engine 
boiler water by eleectrolvsis for the re- 
moval of incrusting This plant 


solids 


Although the Harris and the Mark and 
Brownell tests were concerned with wate 
rather than sewage, they 
tion here: 
throw 


deserve men 
first because of the 
upon the Harris devices 
rioting methods, particularly his magnetic 
attachments, used at Santa Monica at 
first, but later abandoned there and 
cmitted at Oklahoma City; and 
because eighty large pages of Mr. Fuller’s 
Louisville report are devoted to a descrip- 
tion of the application of electrolysis to 
water treatment in the Louisville tests 
and to a carefully prepared detailed ex- 
position of the theory and practice of the 
subject. It should be explained, however, 
that Mr. Fuller treats the whole subject 
merely as a method of preparing alumi- 
num hydrate and iron hydrate from alu- 
minum and iron plates (electrodes), in- 
stead of obtaining the two hydrates from 
ordinary commercial sulphate of alumina 
and persulphate of iron, respectively; and 
these hydrates were to be used as coagu- 
lants, prior to sedimentation and filtra- 
tion. The report shows conclusively that 
while these hydrates, when produced by 
electrolysis, had decided advantages over 
the ordinary forms, their cost was pro- 
hibitive. The aluminum hydrate produced 
by electrolysis cost more than three times 
as much as that obtained from sulphate 
of alumina, with no allowance for the in- 


light they 


t 
and pro 


iso 
al 


. va! 
secona 


stallation of electrolytic plant nor for 
power. The electrolytically produced iron 


hydrate cost less than the aluminum 
hydrate. but its cost was still prohibitive. 

Particular attention should be called to 
Mr. Fuller’s conclusions as to the abso- 
lute uselessness of the Harris magnets, 
and also of the Harris “sparking drum” 
for passing high-tension electrical dis- 
charges through the water under treat- 
ment. Magnets were again used at 
Santa Monica but the “sparking drum” 
appears to have been abandoned after its 


first and brief test at Louisville. 
The Harris electric system having 
gained no foothold in the East in the 


early nineties, and the Harris magneto- 
electric system having been subjected to 
scientific tests and keen scientific analysis 
at Louisville, in 1896-7, only to be pro- 
nounced a marked failure, the promoter 
seems to have disappeared from water- 
and sewage-purification circles for many 
years, only to seek a more virgin field in 
southern California. In that section, sew- 
age treatment is, relatively speaking, still 


was tested on the El Paso & Southwest 


ern R.R., at Alamogordo, N. M., in 1907 
A paper describing the plant, prepared 
by J. L. Campbell, El Paso, Tex., enginee: 
maintenance of way of the road named 
was published in Am. Ry. Eng. & Main 
tenance-of-Way Assoc for Mav, 1908 
and reprinted, with illustrations, in Eng 
News, Aug. 13, 1908 The cost of 29 
days’ operation in January 1908, wher 
1.562.400 gal. were treated, was 4c. pet 
1000 gal... with no allowance for capital 
charges. The loss of iron (or steel) fron 


the electrodes was at the rate of 6.63 Ib 


per 1000 2 il The water was settled be- 
fore and filtered after electrolysis The 
hydrate of iron produced from the elec- 
trodes could not compete in price with 
lime and soda ash for throwing down the 
incrusting solids 
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in its infancy, and engineers well experi- 
enced in other subjects seem to be little 
better informed in this one than are lay- 
men city officials and citizens generally. 

On the strength of results obtained or 
claimed by an experimental plant at 
Ocean Park, near Los Angeles, the city 
council of Santa Monica contracted for 
the installation of a “‘Harris Magneto- 
Electrolytic plant” to treat the sewage of 
that city. The contract was made with 
C. P. Chandler and L. G. Lautzenheiser 
in behalf of the California Water Puri- 
fication & Sanitation Co., of Los Angeles 
(which appears to have been succeeded 
by the Electro-Sanitation Co., of Los An- 
geles). According to a paper presented 
to the Los Angeles Engineers and Archi- 
tects Association (Los Angeles Builder 
and Contractor, Feb. 18, 1909) by Henry 
Hawgood, a well known railway and con- 
sulting engineer of Los Angeles, the in- 
stallation was recommended by a board 
of consulting engineers. including Mr. 
Hawgood, C. H. Ellison and T. H. James, 
the latter being city engineer of Santa 
Monica. Mr. Hawgood served the con- 
tractors as engineer. The plant was ac- 
cepted on Sept. 1, 1908, after a “sixty 
days’ probationary test.” Neither the 
contract guarantees nor the character of 
the test are stated in Mr. Hawgood’s 
paper. Some inferences as to both may 
be drawn from a report dated Oct. 22, 
1908, recommending the acceptance of 
the plant. This report was addressed to 
the city council and was signed by three 
members of a “sewer committee” and by 
City Engineer James (see Daily Outlook, 
Santa Monica, Calif., Aug. 26, 1908). 

The report opens with the naive state- 
ment that after the council contracted for 
the plant the sewer committee “immedia- 
tely set about to get all the data possible, 
which would enable them to study the 
principles involved and enable them to 
form some idea as to the merits of the 
system of treating sewage by electrolysis 
in the plant, while in actual operation.” 
This was certainly laudable, only it 
would naturally be expected that a “study 
of the merits of the system” would have 
been made before rather than after enter- 
ing into a $10,000 contract. 

Nearly half of the report (about two 
of four newspaper columns) is composed 
of an extract from Crimp’s “Sewage Dis- 
posal Works,” describing the Webster 
electrolytic process. A few mis-state- 
ments are then made regarding the ex- 
perience of Boston with sewage disposal. 
Then comes a curious paragraph on the 
methylene-blue test for putrescibility, de- 
scribed as coming from Berlin. This is 
followed by a general summary of the 
results of 23 methylene-blue tests made 
at the Santa Monica plant between June 
25 and Aug. 21, 1908, which were inter- 
preted as favorable to the process, par- 
ticularly after some changes had been 
made in the electrodes. 

The average cost of current to treat an 
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assumed daily sewage flow of 500,000 
gal. was given in the report as $1.66. 
The committee states that it employed 
Walter B. Gump, of Los Angeles, to re- 
port on the electrical equipment, and Dr. 
Stanley Black, of Pasadena, “to make a 
bacteriological test.” The reports of 
these men were submitted to the council, 
but were not printed in the newspaper 
before us. “These reports,” the com- 
mittee states, ‘“‘may not be very elaborate 
as vour committee did not feel justified 
in going to very great expense to obtain 


them.” The context indicates that no 
“daily working tests” were made by 
either of the men employed. The report 
states: 

We are satisfied that an effluent with 
a maximum amount of purification ne- 
cessary for deodorization can be main- 
tained indefinitely with a minimum 
amount of disintegration with iron elec- 
trodes using 1.8 volts and 500 amperes 
representing 41% hp. at a cost of $1.50 
per day of 24 hours. 


Belief is expressed that the iron elec- 
trodes will last eight to twelve months 
and that the cost of renewals should not 
exceed $300. 

Finally, the acceptance of the plant was 
recommended, provided a slight construc- 
tional change were made and $1000 with- 
held from the contract for 60 days “as a 
further guarantee that the plant will con- 
tinue to do the work satisfactorily with- 
out undue disintegration of the elec- 
trodes.” 

The paper by Mr. Hawgood already 
mentioned states that the plant was ac- 
cepted on Sept. 1, 1908, and that up to 
February, 1909, it had been working 
satisfactorily. The original electrodes 
were composed of alternate aluminum 
and iron plates + in. c. to c., but these 
had a useful life of only three weeks. All- 
iron electrodes were substituted. These 
lasted better, but were too short-lived 
until their upper edges were bound with 
copper. Besides extending the life of the 
iron “the copper strips, in their decom- 
position,” incidentally “yield copper sul- 
phate and aid in the treatment.” 

Mr. Hawgood evidently regarded the 
electrolytic process at Santa Monica as 
one which, by means of the agents pro- 
duced, gave rise to an inodorous pre- 
cipitate, the chief agent being “ferric 
hydrate formed at the electrodes.” But 
he quoted, with evident approval, a re- 
port made io the promoters by Frederick 
Salathie, setting forth “the chemical and 
aseptic actions of the process.” Mr. 
Salathie attributed the work effected by 
the plant to the action of various nascent 
gases set free by electrolysis, which re- 
duce the organic matter; also to the 
subsequent formation of various coagu- 
lants which clarify the sewage; and 
finally to oxychloride of lime and mag- 
nesia which, with chlorine, nascent oxygen 
or ozone destroy bacteria. He presented 
the following analyses, made in July, 
1908, to show the effect of the  treat- 
ment upon certain chemical contents of 
the sewage: 
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Raw Treated 

sewage seware 
Oreunic matter . si... ec. 2.09 1.26 
PRCT INOOE ie ais. vs Sas ea eome s 7.4 1.4 
Pe RUGET ROE nic, Wass bas ve Mahe 3.00 
PRPORUINALCE 5.6 becuse ake 17.4 16.00 
SE ca ak ween re re 7.35 1.7 
Magnesia ...... sicily toe eis 9.00 0.98 
ORtGG OL ATOR. «6665-65 << 2.72 1.1 
SUMPRUTIC ACIG ..c.crere BRS 16.2 
COPOTRGIG eee s wees 27.7 11.3 

Mr. Salathie appears to have made a 


little excursion into the bacterial field, 
which will be of particular interest to 
bacteriologists. He says: 


The midroscopical 
diluted sample for 
magnifying power showed a_ decrease 
from 700 live bacteria to 6, and those 
remaining showed no signs of multiply- 
ing, therefore were completely destroyed 
by the nascent oxygen or ozone and free 
chlorine gas generated by the electro- 
chemical process. 


examination of a 
bacteria under 800 


This goes well with a statement in one 
of the bacteriological reports on the Okla- 
homa City plant, where bacteria not killed 
are spoken of as “disabled.” 

Curiously enough, in the paper from 
which we have been drawing, Mr. Haw- 
geod had nothing to say about the mag- 
nets on which Mr. Harris and, at the out- 
set, Mr. Lautzenheiser set so much store.* 

It required no large knowledge of 
either sewage treatment or of the ele- 
ments of physics to see that the “mag- 
neto” element of the Harris system was 
pure humbug, whatever there might or 
might not be in the application of elec- 
trolysis to sewage. If one had any doubt 
as to this he need only read the pseudo- 
scientific jargon of the promoting circu- 
lars in which was set forth the valuable 
part played by the magnets. (See also 
the Louisville report for a description of 
the contraptions used there and their 
uselessness. ) 

The impression appears to have soon 
got abroad that the Santa Monica plant 
worked just as well with as without the 
magnets. It also appears that the Electro- 
Sanitation Co., of Los Angeles, which 
controlled whatever patents were utilized 
in the Santa Monica plant, passed sooner 
or later out of the control of Mr. Harris, 
and that other patents were secured by 
the company. However this may be, 
when a licensee under these patents 
secured a contract for the installation of 
the Oklahoma City plant (described in 
the preceding columns), plans were pre- 
pared and a plant installed which seems 
to have omitted all the pure humbuggery 
of the Harris plants at Louisville and at 
Santa Monica. 

As we have already stated, editorial 
comments on the Oklahoma City plant 
appear elsewhere in this issue. 





*Elsewhere Mr. Hawgood barely men- 


tioned the electro-magnets (in a brief 
note appended to an article by Mr. 
Lautzenheiser, in the Southwest Con- 


tractor and Manufacturer, dated Los An- 
genel, July 25, 1908); in this article Mr. 
Lautzenheiser, evidently voicing the 
claims of Mr. Harris, laid great stress 
on the value of the magnets, as increas- 
ing the “density, intensity and strength” 
of the electric current used for elec- 
trolysis. The magnets were set just 
above the electrodes, 




















































































March 21, 1912 


Code of Principles of Profes- 
sional Conduct; American 
Institute of Electrical 
Engineers 


The “Code of Ethics” which was pro- 
posed in 1907 for the American Institute 
of Electrical Engineers by Schuyler S. 
Wheeler, then President of that Society, 
and which apparently has been dormant 
in committee ever since, has again been 
brought forward under the revised title 
“Code of Principles of Professional Con- 
duct.” It was adopted by the Board of 
Directors, Mar. 8, 1912, in the form 
shown below. Comparison with the origi- 
nal “Code of Ethics” (see ENGINEERING 
News, July 11, 1907) shows that the 
length has been about halved and that 
the greatest revision is in regard to 
ownership of the results of an engineer’s 
work. 

While the following principles express, 
generally, the relations to 
client, employer, the public, and the en- 


engineer's 


gineering fraternity, it is not presumed 
that they define all of the engineer's 
duties and obligations. 
(A) GENERAL PRINCIPLES 
(1) In all of his relations the engineer 


guided by the highest princi- 
ples of honor. 

(2) It is the 
satisfy himself to che 
that the 


comes identified 


should be 


duty of the engineer to 
best of his ability 
with which he 
legitimate char- 


enterprises be- 


are of 


acter. If after becoming associated with 
an enterprise he finds it to be of ques- 
tionable character, he should sever his 


connection with it as soon as practicable. 


ENGINEER'S RELATIONS TO 
OR EMPLOYER 


THE 
CLIENT 


(B) 


the 
employer's in- 
obligation, 
every act 
other con- 


The engineer should consider 
protection of a client’s or 
terests his first professional 
and, therefore, should avoid 
contrary to this duty. If 
siderations, such as professional obliga- 
restrictions, interfere with his 
meeting the legitimate expectation of a 
client or employer, the engineer, should 
inform him of the situation. 


(3) 


any 


tions or 


(4) An engineer cannot honorably ac- 
cept compensation, financial or other- 
wise, from more than one _ interested 


party, without the consent of all parties. 


The engineer, whether consulting, de- 
signing, installing or operating, must not 
accept commissions, directly or indi- 
rectly, from parties dealing with his 
client or employer. 

(5) An engineer called upon to decide 
the use of inventions, apparatus, or any- 


thing in which he has a financial inter- 
est, should make his status in the matter 
clearly understood 

(6) An 
tice 
party, when the 
parties do not conflict: 
that he 


before engagement. 


engineer in independent 


employed by 


prac- 
more than 
the 

should be 


may be one 


interests of several 
and it 


understood is not expected to de- 


vote his entire time to the work of one, 
but is free to carry out other engage- 
ments. A consulting engineer perma- 


nently retained by a party, should notify 


others of this affiliation before entering 


into relations with them, if, in his opin- 
ion, the interests might conflict. 
(7) An engineer should consider it his 


duty to make every effort to remedy dan- 
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gerous defects in apparatus or structures 
or dangerous conditions of operation, and 
should bring these to the attention of his 


client or employer. 


(C) OWNERSHIP OF ENGINEERING 
RECORDS AND DATA 
(S$) It is 
undertaking 


that an engineer 


work in 


desirable 


for others connec- 


tion with which he may make improve- 
ments, inventions, plans, designs, or 
other records, should enter into an 


agreement regarding their ownership. 


(9) If an engineer uses information 
which is not common knowledge or pub- 
lic property, but which he obtains from 
a client or employer, the results in the 


form of plans, designs, or other records, 


should not be regarded as his property, 
but the property of his client or em- 
ployer. 

(10) If an engineer uses only his own 


knowledge, or information 
prior publication, or 
property 


from a 


which by 
otherwise, is public 
and obtains no engineering data 
client or except 
formance specifications or routine 
mation, then in the absence of an agree- 
ment to the contrary the the 
form of inventions, plans, designs, or 
other records, should be regarded as the 
property of the engineer, and the client 
or employer should be entitled to their 
use only in the case for which the engi- 
neer was retained. 

(11) All work and results accomplished 
by the engineer in the form of 
tions, plans, designs, or other records, 
that are outside of the field of engineer- 
ing for which a client or 
retained him, should be regarded 
engineer’s property unless 
agreement to the contrary. 

(12) When an manufac- 
turer builds apparatus from designs sup- 
plied to him by a the designs 
remain the property of the customer and 
should not be duplicated by the engineer 
or manufacturer for 
press permission. 
manufacturer 
work out 


emplover, per- 


infor- 


results in 


inven- 


has 
as the 
there is an 


employer 


engineer or 


customer, 


others without ex- 
When the engineer or 
and a jointly 
designs and develop 
inventions a clear understanding should 
be reached the beginning of the 
work regarding the respective rights of 
ownership in any inventions, designs, or 
matters of similar character, that 
result. 


customer 
plans or 


before 


may 


(13) Any engineering data or informa- 
tion which an engineer obtains from 
client or employer, or which he 
as a result of such information, 
considered confidential by the 
and while he is justified in 
data or information in own practice 
as forming part of professional ex- 
perience, its publication without express 
permission is improper. 

(14) Designs, 
made by an 


his 
creates 
must be 
engineer; 
using such 
his 
his 


data, records and notes 
employee and referring ex- 
clusively to his employer’s work, should 
be regarded as 


(15) A 


his emplover’s property. 


customer, in buying apparatus, 


does not acquire any right in its design 
but only the use of the apparatus pur- 
chased. <A client does not acquire any 


right to the plans made by a consulting 
engineer except for the specific case for 
which they were made. 


(D) THE ENGINEER’S RELATIONS 

THE PUBLIC 
engineer should 
publie to a fair 
understanding of 
matters, to extend the general 
edge of engineering, and to 
the appearance of untrue, unfair or ex- 


aggerated statements on engineering 


TO 


The 
the 
general 


(16) 


assist 


endeavor to 
and correct 
engineering 
knowl- 
discourage 





subje« ts in the press or elsewhere, 


espe- 
cially if these statements may lead to, 
or are made for the purpose of, induc- 


ing the public to participate in unworthy 
enterprises. 

(17) Technical and eriti- 
cisms of engineering subjects should not 


discussions 


be conducted in the public press, but be- 
fore engineering societies, or in the tech- 


nical press. 


(18) It is desirable that first publica- 
tion concerning inventions or other en- 
gineering advances should not be made 
through the public press, but before en- 


gineering 
publications 
(19) It is 


societies or through technical 


unprofessional to give an 


opinion on a subject without being fully 
informed as to all the facts relating 
thereto and as to the purposes for which 
the information is asked. The opinion 


should full statement of 


which it 


contain a 
under 


the 


conditions applies. 


(E) THE ENGINEER'S RELATIONS TO 
THE ENGINEERING FRATERNITY 
(20) The engineer should take an in- 

terest in and assist his fellow engineers 


by exchange of general information and 
experience, by instruction and similar 
aid, through the engineering societies or 
by other means. He should endeavor to 
protect all reputable engineers from mis- 
representation. 

21) The 


engineer 


should take care 
that credit for engineering work is at- 
tributed to those who, so far as his 
knowledge of the matter goes, are the 
real authors of such work. 


(22) An engineer in responsible charge 
of work should not permit nontechnical 
persons to overrule his engineering judg- 
ments on purely 


engineering grounds. 


(FPF) AMENDMENTS 


Additions to, or modifications in, this 
Code may be made by the Board of Di- 
rectors under the procedure applying to 
a by-law. 





The Adherence of Flat Surfaces, as ob- 


served in the case of the modern steel 
end-gages used in precise instrument 
and tool making, has been common- 


ly ascribed to molecular adhesion. 


This theory was advanced because 
the force required to separate two 
of the steel blocks or gages that had 
been “wrung” together was found to be 
greater than that due to atmospheric 
pressure. A new theory is advanced by 
H. M. Budgett, in a paper read before 
the British Royal] Society, as the result 
of extensive tests on cylindrical blocks 
with an area of 0.7 sq.in. on the con- 
tacting surfaces. 

In these tests the surfaces were cov- 


ered with extremely thin films of various 
liquids including condensed water vapor, 
turpentine and 
liquids. adherence 
water-vapor 
pull ré< 


and various oils viscous 
The greatest 
served with the condensed 
film, for which the maximum 


quired to separate the surfaces was over 


was ob- 


90 Ib. per sq.in. and the average was 
50 Ib. No adhesion could be obtained 
with volatile liquids, such as_ alcohol, 


The author’s chief 
as follows: 


benzine and gasoline. 
conclusions are 


(1) That at least 


75% of the adhesion 
is caused by the presence of a liquid 
film between the faces in contact. 

(2) That not more than 25% is 
atmospheric pressure 


due to 


(3) That the adhesion practically van- 
ishes when no film is present 
(4) That the attraction of the mole- 


one face by those in the 
negligible. 


cules of steel in 
opposite face is 
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Erecting 110-ft. Plate-Girders 
with a Long-Reach 
Derrick Car 
By E. A. GiBps* 


The new extension of the Western 
Maryland Ry. from Cumberland, Md., to 
Connellsville, Penn.—known in Pennsyl- 
vania as the Connellsville & State Line 
Ry. the Youghiogheny River 
over steel bridges at three points. Two of 
these bridges are in Ohio Pyle, Penn., a 
small village in the Alleghany Mountains 
a few miles east of Connellsville. The 
map of the line at Ohio Pyle, in Fig. 1, 
indicates their location. Both bridges are 
made up of plate-girders. The north 
crossing consists of 110-ft. square deck 
spans, the south crossing of seven 80-ft. 
skew deck spans and one 60-ft. square 
through span. 


- crosses 


The girders of the south crossing were 
set with a 50-ton steel derrick car using 
a 50-ft. boom, and the handling of the 
work involved no special equipment or 
methods. The erection of the girders in 
the north crossing, however, presented 
rather unusual features, and this work is 
described in the following. 

The piers at the center of the river are 
nearly 100 ft. high. The bridge is ap- 
proached from the south by a 5° curve 
on a fill about 500 ft. long, beginning at 
grade and reaching a depth of 40 ft. at 
the east abutment. The fill, having been 
completed but a short time before the 
arrival of the steel, was very soft and 


Erection, MeClintic-Mar- 
Construction Co., Pittsburg, Penn 


*Engineer of 


shall 





| (6, /0# Deck Plate 


) Girder Spars 


Pic. 1. 


Map OF WESTERN MARYLAND Ry. 


vielding, and required 


frequent ballast- 
sustain the heavy loads brought 
upon it during the erection of this work. 

The usual method of setting heavy gir 
ders, by carrying them with a high boom 
on a self-propelling car to the end of the 
last span set and then lowering them to 
the river bed and working the girder out 
to the center of the span by alternately 
hoisting the load and lowering the boom, 
would have been and the same 
operation carried on with the girder at the 
grade leve! would have been dangerous 
by reason of the difficulty of controlling 
the boom. 

It was therefore decided to reinforce 
and counterweight the car so that these 
110-ft. girders, weighing about 45 tons 
each, could be carried by the load falls 
60 ft. ahead of the car, and to propel the 
car under its own steam with the boom in 
this position until the front trucks reached 
the end of the last span set, when the 
car could be blocked, the rail clamps 
the side guys tightened and the 
girder lowered and swung into position. 

The derrick car, a 50-ton steel car as 
manufactured by the American Equip- 
ment Co., required reinforcement in the 
following points: 


ing to 


slow, 


fastenec. 





1 A new 70-ft. boom capable of sup- 
porting 45 tons at a radius of 60 ft. 

2 New boom-hoisting falls with a 
heavier attachment at the head of the 
A-frame. 

8 A new footblock for the boom. 

$$ New and heavier front truck capa- 
ble of traveling with a load of 160 tons. 

5. Additional counterweight, about 30 
tons, placed as described later. 

The new boom is composed of four 
angles 5x3!>x! in. and 2;%-in. web 
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PLAN OF YOUGHIOGENY RIVER BRIDGES 


plates, and is 2 ft. 6 in. deep and 2 ft. 3 
in. wide at the center. 

The boom falls consist of 19 parts of 
v;-in. extra strong crucible cast-steel 
hoisting cable, rove over 3-sheave and 
6-sheave blocks. The 3-sheave blocks 
have 16-in. and the 6-sheave 
blocks 20-in. sheaves, the 3-sheave blocks 
being pin-connected to the 6-sheave blocks 
which are in turn connected to the end 
of the boom and the top of the A-frame 
The cable was rove first over two 20-in. 
sheaves and then over one 16-in. sheave, 
thus keeping the various parts nearly 
parallel and decreasing the friction. Ail 
sheaves are bushed with metalline. 


sheaves 


The 19 parts of cable were required to 
resist the stress in the boom falls when 
carrying the maximum load at the ex- 
treme radius. The boom being neither ele- 
vated nor lowered, the total strength of 
the 19 parts was available. Raising or 
lowering the boom while supporting the 
maximum load would, undoubtedly, have 
caused a reduction of 50% in the strength 
of the cable, due to friction. As a matte 
of fact, however, while the boom was not 
raised when supporting this load it was 
lowered several times during the setting 
of the first two spans and no difficulty ex- 
perienced, the cables playing freely over 
the sheaves. The car was fitted through- 
out with new cables for this work, the 
cables being in excellent condition upon 
its completion. 

All boom and headblock pins and forg- 
ings are of forged nickel-steel. 

The front truck is a four-wheel truck of 
the Bettendorf type with cast-steel side 
frames and bolster, forged steel wheels 
and 6x11-in. journals. It was subjected to 
a minimum load of 160 tons, this load 
existing during the travel of the car a 
distance of about 75 ft., carrying a girder 
at the extreme radius. The load of 40 
tons per wheel developed no excessive 
stress in the supporting girders. 

The counterweight was provided by in- 
serting a 30-ft. steel box-girder in the 
space provided for shipping the ordinary 
50-ft. boom. This girder rested directly 
on the center box body girder of the car, 
was clamped to it with steel yokes, and 
extended beyond the car about 15 ft. over 
the top of a flat car coupled to the der- 
rick car. A vlatform was built of heavy 
timbers on top of the projecting end of 
the counterweight girder, and upon this 
platform were placed several tiers of 
steel stringers, belonging to a near-by 
truss span, held in position by rods. The 
counterweight girder was rigidly clamped 
to the derrick-car body, but cleared the 
fiat car by 1 in. and was perfectly free to 
swing laterally over it as the derrick car 








March 21, 1912 


passed around the curve. Longitudinal 
bearing timbers placed the 
sides of the flat car underneath the plat- 
form so that the platform and its load 
could not overturn. 
vided two 1'x-in. hoisting cables, one on 
each side of the car, running from the top 
of the A-frame to the rear end-sill of the 
flat car and thence to the forward end-sill 
where they were securely fastened. A 
heavy steamboat ratchet was connected 
into each cable under the car in order that 
the cables might be slacked off in running 
around the curves and then tightened up 
when out on the bridge where the coun- 
terweight was required. 

A heavy truck capable of carrying 75 


were along 


There were also pro- 








Fic. 4. 


tons was improvised from the old front 
truck of the derrick car. 

The girders were delivered by the B. & 
O. R.R. over a track connection, and un- 
loaded where shown in Fig. 1. 

When it was desired to load a girder on 
the truck, the falls attached to the side 
of the head of the A-frame to prevent the 
car from overturning, usually called 
‘“quarter-falls,” were attached to pennant 
lines running to anchorages and _ the 
rail clamps were fastened. The girder 
was then lifted by the load falls, set on 
the truck, and braced. As the grade is 
descending toward the bridge little effort 
was required for the derrick car to push 
the loaded truck to the bridge. 





DERRICK CAR CARRYING THE GIRDER FORWARD, WITH 
SLACK QUARTER FALLS AND TAUT TAG LINES 





ENGINEERING NEWS 

The first two spans were set in the 
usual manner because the track on the 
fill and on the first span is on a curve 
and it is not safe to propel the car carry- 
ing a heavy load on a curve. Moreover, 
the fill at this abutment was too soft, even 
after a solid bed of 12x12’s had been laid. 

The remainder of the spans were sei as 
follows: Each girder was loaded on the 
truck above described, and pushed 
ahead of the derrick car out on the bridge 
until the truck was at the extreme outer 
end of the last span set, where it was 
blocked. The girder hooks fastened to 
the lower block of the load falls were at- 


as 


tached to the girder, which was then 
hoisted clear the truck. The truck was 


Fic. 3. 


PUSHED 


then run out on the projecting ends 
of the 90-lb. track rails, which sup- 
forted it and allowed the derrick car to 
proceed until the end of the car was flush 


with the end of the last span set. At this 
point the derrick car was. blocked 
clamped to the rails, and the quarter 


falls tightened; then the girder was low- 
ered to the pier and swung laterally into 
position, with the near end on the per- 
manent shoe and the forward end set on 
blocking which was carried out by men 
walking along the suspended girder. 

It had been intended to fasten this for- 
ward shoe, which was the fixed one, to the 
end of the girder and set the girder in its 
permanent position at once. But as the 


GIRDER CARRIED 


SWINGING GIRDER INTO FINAI 
CAR BLOCKED, AND ALI 
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grillage for the expansion end of the ad- 
jacent girder was attached to the same 
masonry plate, the shoe would have made 
the girder unwieldy handle and in- 
creased the load appreciably. 
While traveling the distance of about 
7= ft. with the girder suspended from the 


to 


boom, the quarter falls attached to the 
sides of the A-frame were allowed to 
hang slack, but side guy falls or “tag” 


lines were used on the extreme outer end 
of the boom and were kept taut by run- 
ning the leads over winch heads on the 
engine. 

Eight girders or four spans were set in 
the manner above described. No difficulty 
was experienced in any of the operations, 


Exe. NEws, 


FORWARD BY 
ON OVERHAN 


DERRICK; TRUCK 
SING RAILS 
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POSITION; DERRICK 
SIDE FALLS TAuT 

The weight of the individual girders 
varies from 43 to slightly over 44 tons, 
and the total weight of steel in the struc- 
ture is 588 tons. 

The timber deck of this bridge is com- 
posed of 8 by 14-in. by 12-ft. vellow-pine 
ties spaced 4 in., every fourth tie project- 
ing to carry a footwalk and hand railing. 
There is a total of 120 M ft. b.m. in the 
deck of this structure. 

The work was designed under the di- 
rection of Mr. H. R. Pratt, Chief Engineer 
of the Western Maryland Ry., by Mr. 
A. W. Buel, Consulting Bridge Engineer. 
The steel-work was furnished and erected 
by the McClintic-Marshall Construction 
Co., of Pittsburg, Penn. 
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Approximate Design in 
Structural Steelwork 
By GeEorGE A. MERRILL* 


The structural engineer employed by a 
bridge company or structural steel shop 
is often catled upon to work out a design 
and prepare an estimate at short notice. 
A bid must be put in, based on fairly 
accurate data, or a possible contract lost. 

During a period of estimating covering 
some years the writer has derived certain 
tules and formulas to lighten his labors 
and to abbreviate his work as much as 
possible. As his. experience has been 
mainly with building work, this paper will 
deal more particularly with the steelwork 
of office buildings and warehouses. 

ESTIMATING BY CUBIC-FOOT WEIGHTS- 
If time is very limited, or only a very 
approximate estimate of the weight and 
cost of the steel frame is desired, the 
weight per cubic foot of a similar build- 
ing with about the same floor loads and 
floor construction can be used. In order 
to have such information at hand when 
wanted, the engineer should keep a record 
of every building he designs, noting 
therein its height, width and breadth; the 
ctyle of floor construction; the material 
and thickness of the walls and whether 
they are self-supporting or not; the live 
loads used upon the floors; and finally the 
weight of steel per cubic foot. 

If more detailed and accurate results 
are desired, some designing must be done. 


ESTIMATING FROM APPROXIMATE DESIGN 


On the architect’s blueprint showing a 
typical floor, or upon a separate sheet 
traced from the architect’s plan, the engi- 
neer pencils in that framing of girders 
and beams which appears from inspec- 
tion to give the most economical layout. 
The location of the columns has generally 
been determined by the architect and can- 
not be changed. It remains to figure the 
sizes of the beams. 

BEAM Sizes—In general, in an office 
building or warehouse, similar beams 
occur in succeeding tiers, having the same 
span and spacing, but with a different 
loading per square foot. On this account 
it is best to write down under the line on 
the plan representing the beam in ques- 
tion, its size in every tier from basement 
to roof, making one plan as far as pos- 
sible serve for all floors and roof. The 
live-loads upon each floor are known, 
being determined by regulation or by the 
architect. The dead-load per square foot 
must be approximated, which approxima- 
tion is easily made. Given the span, spac- 
ing of beam, and total load per square 
foot, the size of the beam is readily de- 
termined. The figures for beam spacings 
under various loads given in “Carnegie” 
may be used, or one of the sliding beam 
scales. 


Engineer, H. P. 
Mass. 


*Structural 
& Co., 
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Boston, 
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Another method of getting beam sizes 
is available, which does not require refer- 
ence to steel handbcok or beam scale, but 
calls for a simple multiplication, made 


with the slide-rule or otherwise. Before 
giving this rule, a hint regarding the 
spacing of beams may be of use. In scal- 


ing from the plan the spacing of the beam 
in question, the two spaces on either side 
of the beam should not be scaled, then 
added together and their average taken; 
instead, both spaces should be measured 
as one space, but with a scale twice that 
on which the plan is drawn, thus obtain- 
ing the spacing at once. 

The following beam formula is known 
by many structural engineers, and should 
be known by all; it gives surprisingly 
accurate results with a minimum of 
labor: 


Safe load in thousands of pounds = 
Weight of beam per linear foot multiplied 
bv Depth in inches and divided by Span 
in feet. 

Example: 1. According to this rule, at 
16,000 Ib. fiber stress, a 12-in. x 31'4-lb. 
I-beam 18 ft. long will carry 


31.5 


~~ 22 


eam = 21(c000) lb. 
18 





The Carnegie handbook gives 21,320 Ib. 
2. A 10-in. x 15-lb. channel 15 ft. long 
will carry 


15 X 10 





10(000) 1b. 


15 


Carnegie gives 9500 lb. It will be found 
upon referring to a steel handbook that 
1000 x weight of beam xX depth in 
inches corresponds closely to the figures 
for safe load for a beam 1 ft. long. 

The formula or rule above given can 
be transformed thus: 


0.001WxsS=dy' 


in which 
W = Total load per square foot, 
s — Spacing of beam in feet, 
S = Span of beam in feet, 
d = Depth of beam in inches, 
w — Weight of beam per foot. 

It helps the designer to have before him 
a table of the values d w’, or better still 
to commit these products to memory; thus 
4x 7% = 3,6 x 12% = 173%, i xX 
IS = 105, etc: 

WALL BEAMS—If the walls are self- 
supporting, a wall channel of the same 
depth as the adjacent beam and of ap- 
proximately one-half its weight is re- 
quired. If the wall is carried on steel, a 
little preliminary work is required before 
applying the formula. Having the (aver- 
age) story height, the (average) thick- 
ness of wall, and the (average) percent- 
age of window space, the weight of wall 
per linear foot of beam is obtained and 
this must then be transformed into an 
equivalent space of floor load, which is 
done by dividing by the floor load per 
squere foot. 

Thus, suppose the story height is 12 ft., 











Vol. 67, No. 12 


the curtain wall 12 in. thick, of brick, with 
windows out, amounting to 70% solid 
brickwork; if the total live and dead-load 
is 200 Ib., then 


CIO K 120: X -t2 


200 =5 - 

the equivalent width of floor load. The 
engineer would then draw on his plan 
imaginary beams 10 ft. outside the wall 
line, and thereafter deal with the wall 
beams just the same as with the interior 
beams. Note, however, that the formula 
gives product of weight by height, and 
that for a compound wall beam this is 
the sum of the “products” of two beams 
or a beam and channel; generally the 
beam and channel are of the same size, 
so that the combined weight can be ob- 
tained readily for a given depth. The 
matter of shelf angles for such wall sec- 
tions is left to the judgment of the de- 
signer. 

GIRDER BEAMS—With girder beams, to 
use the formula, concentrated loadings 
must generally be transformed into 
equivalent uniform loadings. The bend- 
ing moment for a beam freely supported 
at the two ends is: 

For a uniform load 


ma 


load otf % W at 


For a concentrated 
center of span 
WL 
B 


M 


For two concentrated loads of 14 W 
at the third points 
ee WL 
9 


For three concentrated loads of '4 W 
at the quarter points 
WL 
8 


M 


For four concentrated 
ai the fifth points 
3 VL Wy 
M =3— actically 
(or practically 8 ) 


25 


loads of % W 


From these formulas we deduce the fol- 
lowing rules for girder beams: (a) For 
one floorbeam coming at center, or for 
three or more floorbeams spaced at equal 
and symmetrical intervals along the gir- 
der, the spacing is the same as if the 
girder beam carried a uniform load ex- 
tending to the next girder beam. 

(b) For two floorbeams coming in at 
the third points, consider the load as uni- 
form, but the adjacent girder ight- 
ninths of its actual distance away. 

If the girder beam has a uniform load- 
ing on one side and unsymmetrical con- 
centrated loadings upon the other, the 
spacing upon both sides must be found 
and the average taken, to arrive at the 
spacing to be used in the formula. For 
girder beams with floorbeams coming in 
unsymmetrically, the engineer must use 
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his judgment with regard to the equiva- 
lent spacing. 

PLATE-GIRDERS—The formula above 
stated gives a very close approximation 
for weight only; for example, given W 


200, s 20 ft., S 40 ft., then 0.2 x 
20 x 1600 = 6400 aw: if dé = 40 
in., w” = 160 lb.; allowing 15° for rivets 


and fittings, the formula gives a 40-in. 
plate-girder weighing 184 lb. per ft. If 
this be checked, it will be found that a 
plate-girder made up of 1 web 40x3< 
in., 4 angles 6x4x*; in., and 2 plates 
10x; in. is required, weighing with 15‘ 

allowance for fittings 176 lb. per ft., o7 
about 5% less than the approximat 
weight. 

TRUSSES—For trusses there are no very 
close approximate rules. It has been the 
writer’s practice, when pressed for time, 
to estimate the trusses in a building as 
plate-girders, using as the depth of girder 
the average depth of truss, and employ- 
ing the rule above given. 

CoLUMNS — For approximate results, 
summarize the total load coming upon 
the column considered, at a point in the 
building one story below mid-height, 
using the common method of contributing 
floor area multiplied by total load; and 
divide the total load by 13,000 and multi- 
ply by 4.4. This approximation gives a 
fairly close average weight per foot of 
column from basement to roof. The story 
keights in most office buildings are such 
that a column section can be readily 


1 
found where : is 70 or less, so that the 


column can be figured at 13,000 Ib. per 
sq.in. without deduction. The cubic inches 
ef cross-section thus obtained, when 
multiplied by 3.4, give the theoretical 
weight per linear foot, and if 25% is 
added to take care of fittings and 5‘7 for 
difference between theoretical section and 
the section as used, we have 4.4 as the 
factor to be used. 

The column should be figured for a 
total load at a floor a story beldw mid- 
height, to take care of the condition that 
the top lengths of columns often have 
their cross-sections determined by the 


I : ‘ 
value of >= = from practical considera- 


tions and not by their supported loads, 
and are therefore somewhat heavier than 
the consideration of load alone would 
make them. 

The writer offers these rules and sug- 
gestions not as any substitute for pains- 
taking design and study, but to show 
how a surprisingly accurate design (con- 
sidering the method employed) can be 
made and an estimate prepared in a very 
short time. 

It is possible at times by these methods 
to prepare both design and estimate with- 
out reference to any handbook or tables. 
The methods will also be found to be of 
use in checking designs made in the usual 
way. 
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Notes 


Street Location—The 
problem occurred in laying 
curved roadway for the Depart- 
ment of Public Parks of Indianapolis, 
Ind. The problem and solution are sent 


Problem in ac- 
companyiIng 


out a 





to us by R. R. Cook, of the Office of the 
West hg 
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Fic. 1. GiVEN PROBLEM: TO FIND LENGTHS 
a1. BZ. BS, ETC. 


Board of Park Commissioners, who 
states that it is the most simple solution 
he has been able to determine. 

Fig. 1 gives the conditions of this par- 
ticular layout. It is required to find a-l, 


b-2, c-3, ete., the distances from the west 
property line of the lots 1, 2, 3, ete, to 
the new property line on the curved 


roadway, the radius and center of which 
are, of course, Known. The distances 
of the lot corners a, b, c, ete., from the 
P.T. are easily measured and are, there- 
fore, known. The angle a,ac, which 
is not a right angle, is known, and the 
lot lines a,a, b,b, cic, ete., are parallel. 
The equation of a circle tangent to the 


Y axis at the origin and the center of 
which is on the X axis is, y? 2Rx 
— x? Referring to Fig. 2, we have 
OA = yy angle AJB = aw and FR 

radius of property line along proposed 


roadway. 


For point 1 on the are we have, 
= 2Rx x* (1) 
and for point 2, 
(\ AY)? = 2R (x + Ax) (x + Ax)? (2) 
and we have, 
AV 
z ~ Sin a, or Ay = Zsing (3) 
x + Ax 
om cos @, Or x Ax =Zcosq@ (4) 
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Fic. 2, SOLUTION OF PROBLEM IN STREEI 


LOCATION 


Substituting these expressions in equa- 
tion (2) we have, 
(vy + zsin q@)? = 2R (z cos q@) — (z Cos q)? 
which reduces to, 
z7#+z(2ysing 2R cos a) + y? = 0 
which may be 
distance. 


solved for z, the required 
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A Printing-Press Gear Problem is put 





by Herbert M. Lloyd, Treas., American 
Paper Goods Co., $2 William St New 
York, The problem is to derive the 
equation for the curve F C G in the 
companying illustration This curve S 
the pitch line of that portion of the gear 
at the right which engages the flat por- 
tion DC E of the one at the left 
a, = 
v, peed 
) S = 
A | 
a | F 
@ Fy 
, ee s 
| ry > 
eee ——te B-}+ 
} 4S \ 
| 
in 
DIAGRAM FOR PRINTING-PRESS GEAR 


>ROBLEM 


The radii R, and R, of the circular 
portions of the pitch lines of the two 
gears are given; also the distances A C 
and C B. The gear at the left turns 
about the shaft A and the other about 


the shaft B. 
lem 
equal to the 


The conditions of the prob- 
that the length C D shall be 
length C F, measured 


require 


along 


the unknown curve, and that the curve 
C F shall be always in rolling contact 
with the line C D as the two gears turn 


about their respective centers A and B 


Any reader who takes particular pride 
in mathematical ability will find this to 
be a puzzler worthy of his best efforts 
It should be added that gears of this 
shape have been made—plotting the 
curve C F by graphical methods 

The Stadia for Preliminary Railway 
Surveys—The advantages of the stadia 


for topographical surveys have been ar- 
gued time and time again, and the 
adaptability of the method to prelim- 
inary railway surveys is a subject which 


has been thoroughly discussed, as many 
of our older readers are well aware. An 
excellent summary of the advantages of 
the stadia in railway location work and 
many useful hints for its use can be 
found in Engineering News of Feb. £1, 
1901, page 133, an article by H. P. 
Boardman, then Assistant Engineer of 
the Chicago & Alton R.R. Yet, appar 
ently, in spite of all that has been writ- 
ten and spoken, railway location engin 
eers are reluctant to give the stadia a 
fair trial A correspondent, in Denver, 
Colo., writes as follows: 

It is strange that the stadia is not 
more used for preliminary railway sur- 
veys in difficult countries None of the 
large roads use it—I speak from ex- 
perience in every state between Lake 
Michigan and the Pacific Ocean Small 
corporations which have no engineering 
departments with fixed old ideas have 
permitted me to use the stadia enough 
to satisfy me that 15- to 20-men parties 
in rough preliminary survey work are 
radically wrong With one-fourth that 
force and the stadia I can do more and 
better work in the same time. 

On the Pacific Coast, which is one of 
the most difficult sections for surveys 
railway stockholders have lost much 
money, and many engineers have lost 
their reputations, in using old methods. 


In one headquarters there have been six 





























































chief 
A dozen 


county in a 


different engineers in as many 
been sent 
attempt 


bought 


parties have 


into desperate 


one 


Oo get a line. Promoters have 


] he timber land for sale, relying on 
promise of railway; vet nothing has 
been done because a survey that can 
p spection has nut been made. 

Large parties of cheap men cannot be 
handled or cared for There is constant 
a faction and change. To keep the 
cook is by no means the least problem 
r} ok must have a flunky, a_ tine 
cooking inge, and what not. I have 

1 e chief-of-party flunkying to keep 


ok and finally doing the cooking 

hin f Anything for the salary and 
title he never had before. 

Whe i party cannot reach the coun- 

try Ww re they want to survey, I have 

seen them survey such country as they 


could reach. Lines have been run along 


trails over hill and dale when there was 
a water grade half a mile away in the 
wet brush. A report of miles run must 
be sent to headquarters each week. 


There is no end of difficulties working 


1 


in the rough country under these con- 
ditions. 

A small stadia party can move every 
day and carry all the equipment on the 
backs of the men Trails are not neces- 
sary and the party can penetrate any- 
where Such a party would consist of 


a transitman, rodman, two ind 


ixemen 


a cook. The chief-of-party himself 
would act as rodman, and select the 
salient points. For the final line where 
the compass needle could not be used 
for backsights a back-flagman and a 


added 
The locating engineer 


eral out in 


stakeman should be 
have sev- 


vicinity, 


may 


such parties the 


keeping a camp of his own on the trail, 
where profiles and maps may be made 
and compared, and supplies for the 


parties Kept Final locating parties 
ed not stake out the line until they 
can 20 out over the contractor's roads 
lor accuracy the stadia is better than 
the tape on slopes, with the kind of 
tapemen usually available For that 


reason I have used it on townsite work 
For contour work (in which preliminary 
railway location consists in i large 
measure) t ideal 
4. M. H 
Denvet Colo 
Dex 18, 1911 


Steel-Bladed Mr H K. 
Higgins, of 35 Mass., 


i steel-bladed T-square of 


T-Squares — 
State St., Boston, 


describes sim- 


pler and cheaper construction than that 
les bed in an article published in our 
Ss of Dee. 21, 1911 Mr. Higgins, like 
Mr. Colles, the author of the article re- 
ferred to, uses a Brown & Sharpe steel 


straight-edge for the blade ot his T- 
square, but the head is a hardwood piece 
12 in. long by 2% in. wide and 1. in. 


The head is faste ned to the blade 


thick 
with one fillister-head machine bolt (No 
14, 24-piteh), as shown in the accom- 


illustration The machine bolt 


panyving 


has a thumb-nut put on upside down to 
secure greater area on the wood. 


adjusted square to the 


fillister-head 


e head is 
blade by 
bolts of 


four machine 


first and t 


bolts 


size as the 
for these 
to clear the blade 
shown in 


the same 
in. long The 
are filed or 


set 


nuts four 


eut and are 


into the wooden head, as 


the illustration, so as to allow the edges 
of the fillister heads to engage the edges 
of the straight-edge. The heads of these 


bolts have two screwdriver slots at right 
ingles to each other, so as to allow the 
use of an adjusting pin to set them up 
while in place in the wooden head. 
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Mr. Higgins states that he has used 

a T-square of this sort with $2-in. 
straight-edge for a blade for some 14 
years on both structural and machine 
work, with pertect Ssatistaction He 
states, however, that the wooden head 
s subject to tl objection that the face 
ct with the edge of the drawing 

board Wears to a convex surface, but 
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ATTACHMENT OF STEEL BLADE TO WOODEN 


T-SQUARE HEAD 


this convexity he has easily corrected 
by the use of a sheet of sand paper at 
ntervals of about once a vear 

Mh Higgins uses as a working edge 
for his drawing board i 30-in steel 
straight-edge attached to the board by 


means of two angle-shaped brackets of 
in. =x -in. hard rolled brass. One 
arm of the bracket is made long enough 
to support the straight-edge at a dis- 
tar from the edge of the board just 
great enough to avoid contact at any 
point The brackets are placed 6 in 
from tt ends of the straight-edge blade, 
wl I s attached to them by means of 
No. S$ 32-pitech machine screws, with nuts 
nd washers The short legs of the 
I ket re attached by means of wood- 
s t the edge of the drawing 
board The hole n the short leg of the 
bracket is made oval to allow adjust- 
ment of the straight-edge to a plane 


just below that of the drawing 


Tables tor the Strength of One- 
Line Rivet Connections 
under Eccentric Load 


By E. L. Woop* 


One chief objection to tables for com- 
puting the strength of eccentric riveted 
connections is that a kind of “cut and 
try’ method must be used in their appli- 
cation; an assumption is first made, and 
then with the aid of tables it is ascer- 
tained whether or not the assumption is 
correct. 

The accompanying tables are designed 
to obviate any preliminary assumptions, 
and will give results directly, within the 
limits for which they are computed, with 
2 minimum of computation. 

According to the usual theory an 
eccentrically loaded group of rivets is 
subjected to two stresses acting at an 


*Bethlehem, Penn. 
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angle with each other; a direct stress 
Sad due to the load, and a stress Sm due 
to the moment caused by the 
tricity of the load. These two 
combined give the resultant stress 5S, 
(Figs. 1 and 2). The stress Sm for any 
rivet is proportional to its distance from 
the center of gravity of the group, while 
the stress Sd is the same for each rivet, 
and is equal to the load divided by the 
number of rivets. 
Let 
W Load, 
i; Eccentricity, 
n Number of rivets, 
p Pitch of the rivets, 
v Allowable stress on one rivet, 
M Moment value of the rivet group 
for a stress of unity in the 
extreme rivet. 
The area of one rivet is 
unity. Then, for a single 


eccen- 


stresses 


assumed to be 
row of rivets, 


V Sm + SaaS 


or in terms of the known quantities 


Let C then W y CC; substi- 


t 


tuting this value of W 
we have, 


in equation (1) 


| M 
NE + 


For an odd number of rivets we know 
that: 


And for an even number of rivets: 


Sr 


( 


ap | 
G.8°* — 14° 74° 
n—I1| 


4 


Equations (3) and (4) express the 
value of M in terms of p; let 6 stand for 
the coefficient of p in (3) and equation 
(2) becomes, 


Cm j bp? 

pe 
N\ n* 

This is a convenient form for compu- 
tation with a slide-rule, and the accom- 
panying tables are so computed. It 
should be noted that the value of C in 
this equation depends solely upon the 
number and spacing of rivets and the 
eccentricity of the load, and is independ- 
ent of the size of rivet or unit stress. 
Therefore the tables are adapted to any 
size of rivets or any desired specifica- 
tions. 
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Forces ACTING ON RIVETS IN ECCENTRIC CONNECTIONS 
TABLE 1. ECCENTRICALLY LOADED RIVETED CONNECTIONS. COEFFICIENT C FOR 
ONE ROW OF RIVETS 
Rivets 24-in. Pitch 
Eccentricity of Load (1.) 
No. of 
Rivets 2 3 t 5 6 74 9 1O4 12 15 18 21 24 
2 1.06 6.77 0.60 0.49 » 41 
3 1.92 1 46 115 0.95 O80 0.65 0.55 0.47 0.41 
1 2.88 2 28 1.85 1.54 1.31 1.07 0.90 0.78 0.68 0.55 
5 ; 40 > 20 2.65 2.24 1 02 1.58 1.34 1.16 1.02 0.82 0.69 0.59 0.52 
6 1.95 1.19 >. 4 >. 03 2.62 2.18 13.85 1.61 1.42 1.5 0.96 0.83 0.72 
7 6.00 5.20 1.48 , SS ; 40 > 4 9 43 2 42+ 3.87 1.52 1.27 1.10 0.96 
Ss 7.07 6.25 IS 1 S81 $ Bd ; 58 3.08 2.69 2.39 1.94 1.63 1.41 1.24 
9 8.12 7.30 6.50 >. 76 5.13 a2. 63.78 23:22 2.906 23.43 2.08 3.253 1.65 
10 9.16 8.36 4.00 6.75 6.06 5.21 1 54 $00 3.57 2.92 2.47 2.13 1.87 
11 10.21 9.43 8.59 7.78 7.05 6.16 5:34 4.74 4.23 3.48 3.94 2.55 2.26 
12 27 10.50 9 66 S.82 O5 7.04 6.19 >». S1 $ O4 $oS 3.46 3.00 2.64 
Ss 12.30: 11.587 10.73 9.87 9 06 7.98 7.0. 6:22 &.66 4.7] 1.01 3.48 3.07 
14 13.33 12.62 11.89 10.93 10.10 8.96 8.35 7.16 6.47 ». 39 1.60 100 3.53 
15 14.37 13.68 12.86 12.00 11.15 9.97 8.93 8.04 7.29 6.09 5.21 $54 t O02 
16 15.40 14.72 13.93 13.08 12.20 10.99 9.86 8.94 8.13 6.83 5.86 5.16 4.55 
Rivets 3-in. Pitch 
2 1.20 QO OS89 0.70 0.57 0.48 0.39 
3 2.12 1 66 1.34 1.12 0.95 0.77 0.65 0.56 0.49 
1 3.12 2.56 2.13 1.79 1.54 1.27 1.07 0.93 O.82 0.66 0.55 0.47 O.41 
5 1.16 s 54 >.00 2.57 2.24 ' 36 3.58 3:33 1.21 0.98 O.82 0.71 0.62 
6 5:2) 1.55 3.95 > 44 sO 2.54 2.18 1.90 1.68 1.36 1.15 0.99 0.87 
7 6.26 5.60 1.95 38 , SS $29 2.84 2.49 2.21 '.86 1.32 1.31 5. do 
8 <a 5.65 ». 98 5.35 1 SO 4.12 3.58 3.15 2.81 2.30 1.94 1.68 1.47 
9 8.36 7.%2 7.03 6.37 >. 76 5.00 4.37 3.87 3.46 2.85 2.41 2.08 1.83 
10 Y 40 S 78 8 09 7.40 6.76 > OL 5.22 1 63 $.1%7 23.44 23.92 2.54 2:35 
11 10. 44 Oo S84 Q 15 8 45 oe 6.87 6.10 16 4.92 4.09 3.48 3.02 2.67 
12 11.48 10.90 10.22 9.52 8.82 7 S86 OS 6.32 &.72 4:77 LOS S 5D 3.14 
13 12.50 11.96 11.30 10.59 D SZ 8.87 7.98 7.21 6.55 5.50 1.71 f.11 3.64 
14 13.53 13.00 12.36 11.65 10.93 9.90 8.95 8.14 7.43 6.27 5.39 1.71 t_1S 
15 14.55 14.05 13.42 3.73 12 00 10.94 9.96 9.09 8.32 7.06 6.09 5.34 1.74 
16 15.58 15.09 14.48 13.80 1308S 12.00 10.99 10.07 9.25 7.89 6.83 6.00 5.34 
Rivets 34$-in. Pitch 
2 . 3 1 ol Oo SO 0.66 056 O45 
3 >. ae 1 S84 1.51 1.27 1 09 0.89 0.75 0.65 0.57 
j 3.30 219 2.36 2.02 1.735 1.45 1.26 1.07 0.95 0.76 0.64 0.55 0.48 
5 1.35 5. 80 > 30 2 87 2.52 2.12 1.8] 1.58 1.40 1.14 0.96 O.82 0.72 
6 5.39 t S4 1.29 SO ed. ade 2.83 2.48 2.13 1.93 1.58 1.33 1.15 1.01 
7 6.44 o.S9 5.32 1.78 1.30 3.70 $. 22 ».84 2.54 2:08 1.76 1.52 1.34 
8 7.48 6.95 6.36 9 » 2B $59 4.08 5S 2k 2.04 2.26 3.94 1.7] 
9 8.52 8.01 7.438 6.84 6 2S b>. 53 $.90 4.37 , OF tae 2.48 2.48 2.33 
10 Q 4545 9 05 S 46 7.88 7.30 6 50 5 SO » YI 171 o.00 3.00 2.9% 2.58 
11 1O 05S 10.11 Q 55 S95 S35 7.51 6.76 6.1] & 55 1.66 3.99 3.48 3.08 
12 13.0 Fi. ke 10. 62 10.03 9 41 $3.53 7:74 7.068 6.42 §.4] 1 66 1.08 3.62 
13 12.63 12.2) 11.68 11.09 10 4S 9.57 8.74 1,.Ge@ t.ea 6:22 9.38 $.72 1.19 
14 13.66 13.25 12.73 Bes Ra 11.56 10.63 9.76 8.96 8.25 7.06 6.1: 5.39 1 80 
15S 10.6 14.28 13.79 13.22 12.62 11.69 10.80 9.97 9.21: 7.93 6.91 6.09 5.44 
16 15.68 15.50 14.83 14.29 13.68 12.76 11.85 11.00 10.20 8.82 7.72 6.83 6.11 
TABLE II VALUES OF SECTION MODULUS FOR ONE LINE OF RIVETS WHEN 
PITCH EQUALS UNITY 
Number of rivets 2 3 { 5 6 7 Ss y LO 11 12 13 14 15 16 
10 25 > 91 136 
Section modulus 1 2 o 7 12 15 22 26 3 10 
3 3 3} 3 3 
Note.—For any pitch p, the section modulus equals p times the tabular value 


The following is an example in the use 
of the tables: 


Required to support a load of 20,000 
Ibs. (W) on a bracket; the eccentricity 
is 15 in. (L), and %-in. rivets having a 
safe stress of 10,000 lb. per sq.in. are to 
be used. The rivets are in single shear, 
with a pitch (p) of 3% in. The safe 
value of each rivet is, therefore, 4400 





Ib. (v). Divide the load by this value 
20,000 i 
— £ 41.54 = © 

1,400 

In the table under L 15, pitch = 3% 
in., the nearest coefficient to 4.54 is 
found to be 4.66, which corresponds to 
11 rivets, the required number for this 


design. 


If the bearing value of the rivet gov- 


erns, as in the case of double shear, the 
value of each rivet is 7500 lb., and we 
have ee 2.67. The coefficient 
7,500 

the table nearest this is 2.64, correspond 
ing to eight rivets, but as this would 
five a stress slightly in excess of that 
allowed, nine rivets with a coefficient of 
3.26 should be used 

Coefficients of intermediate values of 
I. or p may be cbtained with sutlicient 
accuracy by interpolation 

The tables and foregoing discussion 


apply strictly to one row of rivets, but 
the same principles may be extended to 
include groups of rivets containing two 
or more rows. In this case Sm will not 
in a direction normal to the line of 
rivets, but at an acute angle with it, de- 
pending on the pitch of rivets and spacing 
of the rows. The stress Sr, therefore, be- 
comes a function of this angle. 


act 


(See 
Fig. 2.) 

Let @ be the angle which Sm makes 
with the horizontal. Then, 


(Sm sin 0 Sd)? (Sm cos 6)°- = Sr 
and by the same reasoning as before, 
sin 0 vC L cos 0 


vC I 
( 


) = 


M es) - ( 


from which we get, 


M 


M 


& = — - 
M2 

Je: t 2 sin OM + — 

n n* 


For more than row of rivets the 
expression for M in terms of vertical and 
horizontal pitch becomes too lengthy to 
be given here, and moreover the equation 
(6) is not so readily adapted to slide- 
rule computation. The method 
however, how tables for two and 
rows of rivets might be made. 


(6) 


one 


shows, 
three 





An Artificial Respiration 


restoring victims 


Apparatus for 
ot as 


no 
nes 


nt 


poisonl 


or electric shocks is described in a rece 





issue of the ‘Engineering and Mining 
Journal,” While not as convenient in 
use as the “pulmotor”’ described in our 
issue of April 6, 1911, it has the advan- 
tage of being mechanically simpler and 
requires no supply of compressed oxye 

It consists of a metal me hinged at 
one end of a board. The patient is placed 
on his back on the board with his wrists 
strapped to the frame \ broad leathe 
pad or girdle is placed across the lowe 
part of the patient’s chest and held 
there by small wire cables running 
through pulleys to the frame The oper- 
ator then swings the frame up and down 
on its hinges, at the same time holding 
with one hand the patient's tongue Th 
frame draws the patient’s arms with 
ind also produces pressure on the lowe 
part of the chest at the proper point 
each stroke by means of the pad nd 
cables Thus one operator can corr tl 
perform the movements of the Sylveste 
method of inducing respiratis with less 
effort han tl wo! ne thout t 
apparatus 

The device know s the Svnchron 
apparatus, and is the nvention of Dr. 
Fries, a Swedish phvyvsician The Jour- 
nal” states that at the Royal Hospital, 
Stockholm, this apparatus proved sue- 
cessful in several cases of asphyxiation 
after manual treatment had been aban- 
doned as hopeless. It is be 


ing put on the 
in this country b \. E. Sylven, 
New York 


market 


29 Broadway, 
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Diagram for Determining the 

Pitch of Rivets in Plate 
Girders 

By 


In deck plate-girders the end pitch in 
rivets per foot is found by the formula, 


EDWARD C. DILWORTH* 


Y 
p = 72 


i 72 


NAGD, + a 


r — Shearing value of one rivet; 

S Maximum end shear; 

d Effective depth of the girder in 
inches; 

a — A constant equal to the concen- 
trated vertical load per inch 
length, as determined from 
conditions or assumptions, e.g., 
one wheel load distributed over 
three ties; 


476 for Cooper’s E 40 loading; 


(a 226,580) 
595 for Cooper’s E 50 loading; 
(a” = 354,000) 


715 for Cooper’s E 60 loading; 
(a = 511,230) 

The diagram Fig. 3 is based on the 
assumption that the total shear may be 
represented by a parabola whose vertex 
is at the right-hand end of the span, or 

Sa 


= 


=) 
a? 
where S is the total end shear and / is 
the span. 

On a vertical line through the right- 
hand end of the span, or the vertex of 
the parabola, is laid off a scale repre- 


R 
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Computed En Pitch 


n! Ip 
| 
Desired Pitch | r 
a 
| E 
| 
2 R ae ‘~ 
sy 2\ 
aps ( i} +a j ENG.NEWS 


FiG. 2. 
DETERMINING 
PLATE-GIRDERS 


SHOWING METHOD OF 
PitcH IN DECK 


DIAGRAM 


senting rivets per foot (or pitch of 
rivets, depending on the way the scale is 
graduated), starting from the horizontal 
line through R. 

To the right of R, to the same scale 
divided decimally, is a horizontal scale. 


Circular arcs with R as a center are 
drawn through the rivet scale until they 
intersect the vertical scale, which is 
#1422 Frick Building, Pittsburg, Penn. 
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Fic. 


made long enough to include all possible 


values of 
ap JS) a? 


To use the diagram, first compute the 
end pitch in rivets per foot. Referring 
to Fig. 2, locate a point on the horizontal 
scale to the right of R equal to 


| — = 


S\2 
ap , ad (= ) a” 
(due to the wheel load on the top flange). 
The quantity 


S\2 

\ ia ) a" 

has already been found in computing the 
end pitch. From the point thus found 
draw a vertical line m; from a point a 
where the circular arc through the com- 
puted end pitch found on the vertical 
scale meets the line m, draw a horizontal 
line to the vertical scale, locating the 
point b. Connect b and R, with a straight 
line -n. 

For the point where any desired pitch 
begins in the girder, follow the circular 
arc through this pitch to the line m, and 
from this point a’, draw a horizontal line 
as before to the vertical scale, locating bD’. 
From 6’ draw a line n’ parallel to n, cut- 
ting the chord of the parabola at c. A 
horizontal line from c to the parabola 
gives the decimal part of the span at 
which the desired pitch begins. 

In practice the only line that it is 
necessary to draw is m. The. required 
fitch at any point on the span may, of 
course, be found by reversing the process. 

The following problem will illustrate 
the use of the diagram: Given a deck 
plate-girder 52 ft. long, or 60 ft. c. to c. 
of bearings; maximum end shear S = 


1. DIAGRAM FOR DETERMINING THE PITCH OF RIVETS IN PLATE-GIRDERS 


280,000 Ilb.; d@ = 60 in.; r 9200 Ib.; 
a 715. The end pitch is determined as 
6.15 rivets per ft. 
pa 715 X 6.15 
i NG) —— 4725 
From the diagram Fig. 3 we have: 
2'4-in. pitch begins at 0.121 


= 0.93 


60 7.26 ft. from the center of 
bearing. 

4-in. pitch begins at 0.318 x 60 = 
19.08 ft. from the center of 
bearing. 

6-in. pitch begins at 0.460 x 60 
27.6 ft. from the center of 
bearing. 


Computea 
End Pitch 


a. 


| 25 req'd Pitch 


“a ” ” 





le 7 Panels @ 10-0" 
70° C.C. Bearings 
Fic. 3. DIAGRAM SHOWING METHOD OF 
DETERMINING PITCH IN THROUGH 
PLATE-GIRDERS 


ENno.NEws 


In the case of through plate-girders, 
the pitch in the end panel in rivets per 
foot = 

rd 

S 
where r, d and S stand for the terms 
as previously used. In this case the 
quantity 


i2 








March 21, 1912 


is omitted and the vertical-pitch scale is 
used directly. Referring to Fig. 2, con- 
sider the end R, of the diagram as the 
first panel-point from the left-hand end. 
Draw the line n connecting the computed 
pitch in the end panel in rivets per foot 
on the vertical scale with the point R.. 
The required pitch in each panel may 
then be found by drawing a horizontal 
line from the panel point on the right of 
the panel (on the parabola) to the chord 
(of the parabola), drawing from this 
point a line parallel to n will give the re- 
quired pitch on the vertical scale. 








The Weight and Expansion 
of Excavated Earth 


(From a contractor’s notebook.) 


On the weight of earth there is a lack 
of definite information. Many of the 
figures in sight are for more or less loose 
earth, with no information as to how the 
material is handled or measured, and in 
other cases the weight is given without a 
hint as to whether the figures apply to 
earth in the pit, or after excavation. 

Many experiments are needed before 
the last word can be said on the different 
kinds of earth under different conditions 
—in the pit, freshiy cast out, shoveled 
into barrows, cast into wagons, dry, 
damp, wet, etc. The wetness seems to 
have much to do with it. Twenty per 
cent. of water added to an earth which 
when “dry” weighs 3200 Ib. per cu.yd.. 
raises the weight to 3800 lb., and it 
seems probable that the voids in “dry” 
earth in place, especially in soil near 
the surface, will often admit of the ad- 
dition of more than 20% (by weight) of 
water. 

The following notes are taken from the 
original records of some tests made by 
the writer with pits of 20 cu.ft.: 

In 12 cases we got 2994 to 3330 lb. per 
cu.yd. “in place,” with an average of 3186 


lb.. for earths which were called “dry” 
or “damp” and were thought to belong 
in classes No. 1, No. 2 and No. 3. No. 1 


earth was not obviously the lightest and 
No. 3 the heaviest of these, and it is sus- 
that while there such a 
relation it will be obscured by small dif- 
ferences in the percentage of moisture 
until experiments more scientific take 
note of that factor. 

‘One case gave 3522 1b. per cu.yd. for a 
“dry” earth, which 
gravel with about 
some clay. 


pected may be 


consisted of sharp 
one-third cobble and 


In two cases more 
was 3726 and 3761 Ib. 
was mostly a 
gravel, 


the weight per yard 

The material here 
mixture of red clay 
and plastic and moist-to-satur- 
ated. The groundwater was close to the 
surface. 


dense 


In 12 cases the earth, as fast as picked. 
was shoveled—rather gently, perhaps— 
into a 4-cu.ft. on platform 
alongside, showing expansions, when so 
handled, of 46% to 69%, average 56% %. 

In one “soft rotten rock” picked 
and cast out of a trench 5 ft. wide by 2% 
ft. deep by 16 ft. 2 in. long, and re- 
shoveled into carefully measured, 


box scales 


case 
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straight-sided struck barrows holding 


3.4 cu.ft. each, showed 54.8% expansion. 
No weights were taken. 

In four cases earth from 20-cu.ft. pits 
was, after picking, cast 5 or 6.ft., as if 
into a wagon, into a box 3 ft. wide by 2 
ft. deep by 5 ft. long, leveled and meas- 
ured, showing expansions 31 to 37°‘ 
average 34%. These pits were alongside 
of four others previously mentioned, in 
which the expansions in the 4-ft. box 
were 46 to 56%, average 51% %. 

In one case where the 20-cu.ft. pit was 


in the gravel mixed with cobble and clay 


previously described, the expansion in 
the 30-ft. box was 28% only. 
SUMMARY 


In the light of the foregoing, the fol- 
lowing tentative approximations can be 


drawn for ordinary earth, “dry” or 
“damp” (from which perhaps 5% or 10% 


could be stove-dried—it is probably never 
quite dry in the pit), picked and shoveled 
by hand, no distinction being made be- 
tween earths of the different classes: 





eS x 
be as n 3 
an 5 ae & 
= 2 ® 
s s 
reac) ~ Se 
tp". 3 & 
ve q =o 
- re A 
— a — 
In place, pit measure. 3200* 
Freshly loaded, in 
Wheelbarrows ..... 2100 50°%OF 66% 
Freshly loaded, in 
WOR OOME sé discs aa eas 2400 33% 75° 
Freshly loaded, in 3- 
GF 4o9G. COR. é ices << 2500 30% 80° 
*It is thought the same earth “wet” 
may weigh 10 to 20% more, and that 
even a “dry” earth containing many cob- 


bles may reach 3600 to 3700 Ib. 


‘Expansion put at only 50° because 
the 4-ft. box of the tests was loaded 
rather gently; but the large size of the 


box, in comparison with a barrow, would 
partly correct the results. Earth spaded 


and cast in clods will expand more, when 


measured in barrow or bucket. When 
part of it was so handled, pit measure 
was found to be only 63.4% of the water 


measure of heaped 5-ft. buckets—on a 

record of 9000 trains of six buckets each. 

tThis is for hand loaded When 

small are loaded by shovel 
another story. 


cars, 


cars steam 


COMMENT 


In view of the ancient error surviving 
in the books unto this day, it is hoped 
someone may be led to dig for definite 
information on a yard of earth. Experi- 
menters should determine the percentage 
of water in their specimens, say by 
stove-drying 50 Ib. and reweighing, and 
should describe the earth so that those 
familiar with the art may recognize it. 
Parallel tests should be made loading 
into boxes of barrow size (say 3 cu.ft.), 
casting into wagon-beds (of say 30 
cu.ft.), ete. 








Photographic Reproduction of Tracings 


—The article by Mr. Gilkinson in our 
issue of Feb. 22 on this subject is now 
supplemented by M. B. Parsons, Assist- 


ant Engineer, Office of the City Engineer, 
Syracuse, N. Y., who describes the meth- 


ods used there as follows: 
As an advocate of this means of re- 
producing drawings, I will briefly de- 


or 
ne 
on 


the methods 
engineering 


scribe used in the various 
departments of the city of 
Syracuse. 

We 
size 


all drawings standard 
18x24 


heavy, 


make on a 
All 

no lettering or 
figures than %& in. 
These photographed 
on 6%x8'%-in. plates, thus giv 


tracing 
drawn rather 
dimension 


in. lines are 


and 
less 


are 


high. tracings art 


ing photo- 


graphic reproductions one-third the orig- 
inal size of the drawings, which are eas- 
ily legible. Like Mr. Gilkinson, we pho- 
tograph the tracing by transmitted 
light by placing it in a frame in a win- 
dow. The frame is the size of the win- 
dow and is covered with heavy card- 
board, leaving an opening slightly larger 
than the border line of the tracing. The 
camera used has a long-focus lens (one 
part of a convertible), which permits 
placing it farther from the tracing and 
gives a better image than the ordinary 
camera lens. Good results can be ob- 
tained with even a cheap lens if a small 


shutter opening is used. Care should be 


taken to avoid opening and closing doors 


or windows while the exposure is being 
made, as this is apt to jar the tracing 
and cause the lines to be blurred on the 


negative. 
AS a 
have 


gsuide to timing the 
the following 
After focusing, gradually 
ter diaphragm 


exposure, I 
very reliable: 
close the shut- 
down until the lines are 
barely visible on the ground-glass screen 


found 


With this strength of light an exposure 
of 45 to 60 seconds will be about right 


We have had splendid results from Seed’s 
Plates,” which are 
adapted to this kind of work. The plates 
are developed with Eastman’s hydro- 
chinon For prints we 
blueprint paper 
factory. 


“Process especially 


developer. 
good grade of 
in. at the 


Some of 


use a 


cut 6x9 


our 
upward of 70 


contract plans consist of 


separate sheets each, and 


by reducing the size, we can send a com- 


plete set of plans and a book of speci- 
fications to out-of-town contractors at 
the small expense of 4 or 6c. for post- 
age. Our specifications are printed and 
bound in the same 6x9-in. size. The 
main advantage, of course, is the con- 


venience with which small size drawings 
can carried about in the field. While 
constructing our second Skaneateles con- 


be 


duit and high-service system, the work 
was scattered over 23 miles, yet I do 
not recall an instance, while making in- 
spections of the work, when the engineer 
in local charge, and the contractor, did 
not have their plans and specifications 
with them in the field for ready refer- 
ence. For all important contracts we 
bind the prints in heavy paper covers, 


using cords or binding tacks. 

An important item in the cost 
of tracings for reproduction purposes 
is the one of titles, which must be made 
fairly large and heavy. We have adopted 
a method of taking the tracings to a 
printer and having the titles printed, 
using a thickened printers’ ink. 


of a set 





Athletic Pigeons on the Horizontal Bar 
—Riggers and erectors are cautioned to 
note the happening described in the fol- 
lowing communication, whose author 
lacked the courage to sign it: 


While a 50-ton steel girder, the second 
largest ever delivered in New York City, 
was being lifted from the truck by a 
derrick at the new Blank Building, New 
York City, a flock of pigeons lighted on 
one end. The girder had been perfectly 
balanced, but the birds tilted down the 
end.on which they lighted, and it took 
the workmen an hour to get the enor- 
mous piece of steel level again and into 
final position. 
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Letters to the Editor 





The Deterioration of Cast- 
Iron Water Mains 


Sir—In your issue of Feb. 8 (p. 257) 
I note a letter on the ‘Deterioration of 
Cast-Iron Water Mains.” The water- 
works system in this place was con- 
structed in 1881. The pipe was of ordi- 
nary manufacture and coating, with 
only ordinary inspection when unloading. 
Pressure from about 75 to about 60 Ib. 
at present. The water is taken from a 
storage reservoir on a small stream and 
is quite soft. At present and for about 
eight years it has been filtered. 

About a year ago the 12-in. main was 
broken for a new connection. The ex- 
terior was in perfect condition and the 
interior was almost as good. There was 
practically no tuberculation and only a 
few small rust spots the size of large pin 
heads, but of no appreciable depth. 

Many other like connections have been 
made in various parts of the system in 
recent years, and in all cases the pipes 
have been found in equally good con- 
dition. 

E. F. Musson, 
Engineer, Norwich Water Works. 
Norwich, N. Y., Feb. 28, 1912. 


The Designer’s Defense of the 
Design of the Collapsed 
Prest-O-Lite Reinforced 

Concrete Building 
at Indianapolis 


Sir—It is the intention of this article 
merely to protect this design from any 
unjust criticism which may have resulted 
from recent articles in ENGINEERING NEws, 
and not to prove any design herein re- 
ferred to as incorrect. To be fair to the 
writer of the above mentioned articles,* I 
wish to say that he was at a disadvan- 
tage in that he did not have all the facts. 
I do not think, however, that he was 
justified in criticising so severely and 
jumping so readily to conclusions upon a 
matter upon which he appeared to have 
such meager information. An engineer 
who would endeavor to place the blame 
for such a disaster as the Prest-O-Lite 
collapse should be both fair-minded and 
unprejudiced, and should feel fully his 
responsibility before giving out to the 
engineering world any conclusions which 
unjustly endanger the standing of any 


man or men. Since I was in close con- 





*Mr. T. L. Condron in Engineering 


News, Dec. 28, 1911, and Jan. 11, 1912. 


tact with both the architect and the con- 
tractor during the construction of this 
building, I am in a position to know most 
of the facts, and I wish to take this op- 
portunity to present them to the readers 
of this paper. 

There are so many systems of flat-slab 
design being erected successfully, with 
such widely different quantities of steel 
and concrete in them, that it is impossible 
to fix an absolutely rigid method for such 
design. The differences depend mostly 
on the assumptions upon which the dif- 
ferent designers base their designs. 

In a paper read before the National 
Association of Cement Users, Feb., 1910, 





D!AGRAM FOR COLUMN HEAD OF 
SFCOND FLoor; Prest-O-LITE BUILDING 


MoMEN1 


and published in ENGINEERING NEws, 
March 31, 1910, Mr. MacMillan made a 
comparison between the different meth- 
ods of figuring these designs. Both the 
systems as proposed by Mr. Condron and 
that of Taylor & Thompson are very simi- 
lar to the one called the Cantilever 
Method in that article. Both assume that 
the slab will act as a flat plate over the 
column limited by a line of inflection, 
with the remainder of the slab acting as a 
load uniformly applied along this line of 
inflection. This method is then entirely 
dependent upon the position of the line 
of inflection. 

According to the paper referred to 
above, both MacMillan and Turner base 
their designs upon Grashof’s analysis of 
a flat plate supported at four points. 
Owing to the fact that this analysis is de- 
rived for a flat plate of homogeneous 
material which takes stress in every di- 
rection, some authorities contend that it 
is not applicable to reinforced-concrete 
slabs. But, since the exact stresses in 





flat slabs are theoretically indeterminate, 
such a contention cannot be accepted 
until proved by actual test, which is the 
only reliable authority on this subject. 
Both Turner and MacMillan floors have 
stood such tests in a creditable manner, 


which seems to prove that Grashof’s 
analysis when applied to a reinforced- 
concrete slab is not entirely incorrect. 


My design is also based on Grashof’s 
analysis and is figured in a manner 
very similar to that recommended by 
MacMillan. Whereas Grashof’s analysis 
would allow a moment of * WL in the 
center of the slab and ' WL over the 
column, I used ' WL in the center of 
the slab and °*/., WL over the column. L 
as used in this formula is the longer span 
of the rectangular panel. 


DESIGN 


The true design is as follows: 
second floor 
Panel 


21 ft. 6 in. x 22 1. S in. 








span 22 ft. 8 in. 

Rough siab S in. thick 

Live load 250 Ib. per sq.ft. 

Dead load 113 lb. per sq.ft. 

Total load 363 Ib. per sq.ft. 

Area of panel IS7 sq.ft. 

Area over column head 27 sq.ft. 

Effective area i6U sq.ft. 

160 «x 363 X22 .67 x12 
M — 1,820,000 
25 
M 1.820.000 
A - = - 16.3 
O SS“ dx<fs 0.88 x7 «18,000 

16.3 
= } O7 sq.in. 

i 

I used sixteen '4-in. square bars; area, 
4 sq.in. 

Note that the steel used in the slabs 
was new medium cold-twisted and was 
figured at 18,000 Ib. per sq.in.* This 


steel has since been tested and found to 
have an elastic limit of about 61,000 Ib. 
per sq.in. 


Third floor: 
Panel. 21 ft.6 in. x 22 ft. 8 in. 
Span 22 ft. 8 in 
Rough slab 7 in, thick 
Live load 150 lb. per sq.ft. 


Dead load 87 Ib. per sq.ft. 


Total load 237 Ib. per sqft. 


Area of panel 187 sq.ft. 
Area over column head 24 sq.ft. 
Effective area 163 sq.ft. 


163 X 237 X 22.67 K12 


‘———— 1,200,000 
25 
1,200 000 
A=— 12.6 
0.88 * 6 & 18,000 
12.6 
— = 3.16 sq.in 
4 


I used sixteen i%s-in. square bars; area, 
3.06 sq.in. 


*The figure originally furnished to us 
and given in the statement submitted to 
Mr. Baker, was 16,000 1lb.—Ed. Eng. News. 
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As the moments used are practically 
the same as those for a beam fixed at the 
ends, I assumed that the moment diagram 
for one panel would be a parabola. By 
plotting the bending moment diagram | 
found that it was only necessary to carry 
the diagonal bands to the top of the slab 
at the column in order to provide suffi- 
cient resisting moment. To provide a 
greater factor of safety I placed spider 
bars in the top of the slab at the column 
which in the moment diagram [shown in 
the accompanying cut] were figured to 
resist only as much tension as they would 
develop by virtue of their bond with the 
concrete. As these were designed to be 
in the top of the slab they could certainly 
be figured as effective tension area to this 
extent. This would then give a resisting 
moment at the edge of the column head 
of */., WL instead of ’/2; WL as stated in 
the criticism. 

By reducing my design to a 20x20-ft. 
panel and figuring the steel at 16,000, # 
can be fairly compared with those of 
Turner, MacMillan, Taylor & Thompson, 
and Condron, which were figured with the 
same conditions. The results thus ob- 
tained are given in Table I. By compar- 
ing the results it is easily apparent how 
Mr. Condron obtained such high stresses 
in the steel as I used it. However, it also 
follows that if he had applied his method 
of design to any of the other designs 
tabulated he would have obtained stresses 
nearly equal to those he obtained for my 
design. Therefore, since floors designed 
by Turner’s or MacMillan’s method are 
undoubtedly safe, it is a question whether 
a flat-slab design can be fairly criticised 
by applying, without regard to any as- 
sumptions the designer may have used, 
another method of flat-slab design. This 
method of criticism appears to be especi- 
ally questionable when such an over- 
conservative design as Mr. Condron’s is 
used for a basis of comparison. 

Some points in Mr. Condron’s design 
are conservative to such a degree that 
any balanced design would compare un- 
favorably with it. Under the circum- 
stances, I do not feel it necessary to take 
up the design as criticised by Mr. Con- 
dron in detail. I would simply call atten- 
tion to a few of the most glaring points. 
For example—in what he calls the de- 
signer’s method he uses a mean span of 
26 ft. MacMillan’s article, to which he 
was referred by the writer, states plainly 
that L is the longer dimension of a rect- 
angular panel. The true figure is 22 ft. 
8 in. The Cleveland building ordinances 
would allow a mean of the two dimen- 
sions, which would be 22 ft. 1 in. 

He also states that he would use % 
WL as the bending moment between col- 
umn heads, when in reality */.. WL could 
be used and is recommended as conserva- 
tive by Taylor & Thompson. Another 
point open to question is his assumption 
that the line of inflection is at a distance 
of %4 L from the column center. This 
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point is always at a distance of 4 L from 
the support in the case of a beam as usu- 
ally figured for fixed ends and the latter 
figure is also recommended by MacMil- 
lan. By figuring the actual stresses by 
Taylor & Thompson’s method, my method, 
and my interpretation of Mr. Condron’s 
method, I obtained the results which are 
given in Table II. I used the loads used 
by Mr. Condron so that my table can be 
compared with his Table II [ENGINEERING 
News, Dec. 28, 1911]. 

The computations for the different de- 
signs are as follows: 


WRITER’S DESIGN 
Using the same dimensions as given in the above 
WL 
computations, but with M - 
20 
Second floor 


Total load 300 Ib. per sq.ft. 





Effective load en9 160 x 300 = 138,000 Ib. 
M (at critical section 
138,000 * 22.67 « 12 
— -———— = 1,880,000 
20 
M M 
A =——————- or fs woe 
0.88 «d xfs O.SSK&dxA 
d=8—1=7 in. 
A (slab) 16 sq.in. 
A (spider) embedded 32 in. beyond 
critical section; hence 
32 «3.1480 x8 
Effective area = ————_—— + sq.in. 
16,000 
Total effective area 20 sq.in. 
1,880,000 
fs = ——___—_— 15,300 Ib. per sq.in 
0.88 x 7 x 20 
Assuming total load 350 Ib. per sq.ft. 
350 
fs= « 15,300 = 17,580 Ib. per sq.ft 
300 


Third floor 
Total load 
M (at critical section) = 


463 k 175 X 22.67 X12 


175 lb. per sq.ft. 


1,105,000 
20 
A (slab) 
A (spider) effective area 
34x3.14x80x«8 


12.25 sq.in. 








—- 4.27 sq.in. 
16,000 
Total effective area 16.52 sq.in 
1,105,000 
tor ei —_———_—. = 12,700 lb. per sq.in. 
0.88 x6 16.52 
Assuming total load. 238 lb. per sq.ft 
238 X 12,700 
fs = —— = 17,300 lb. per sq.in 
175 


TAYLOR & THOMPSON’S METHOD 


Mr. Condron’s interpretation of Taylor 
& Thompson’s design, which I repeat be- 
low, was correct except that when he 
figures the actual stress in the steel he 
uses 22.24 as the area and 16,000 as the 
allowable stress. The unit stress allowed 
was 18,000. Making the correction in the 
area to take care of this difference, gives 
an area of slab bars of 19.1 sq.in., which, 
plus the effective area of spider bars, 
gives a total effective area at the criti- 
cal section of 23.1 sq.in. instead of 22.24 
as figured by Condron’s method of in- 
cluding spider bars as effective. With 
this change and assuming the effective 
depth as 7 in. instead of 6.75, rny com- 
putation by Taylor & Thompson’s method 
gives the figures shown in Table II. 








CONDRON’S 
Second floor 


Assume line of 
fifth f 


22.67 


METHOD 


inflection at a distance of om 
rom center of column. 


5 
Total area o panel cosees 400 5081 

Area inside line of inflection 9x 9 Sl sq.ft 

Area outside line of inflection 106 saft 
lotal load 300 Ib 

M 300 « 406 «1 92 300 * 55 

249,800 ft.-lb 

249,800 x 12 


ik aia ccoaecockeracmesa 


per sq.ft 


O96 


— 24,200 Ib. per sq.in 
20 X 0.88 * 7 


With total load 350 
350 

fs x 24,200 
300 


28,200 Ib. per se 


Third fioor: 
Total load 
M 175 


x 406 X 1.92) + (175 x 55 
145,250 ft.-lb 
145,250 « 12 
fs= — 
0.88 x 6 « 16.52 

With total load 
238 

fs <« 20,000 = 27,200 Ib 
175 





a 20,000 |b. per sq.in 


238 Ib per sq.ft 


per sq.in 


By comparing the values in Table II 
it appears that my interpretation of Mr. 
Condron’s design is more nearly correct 
than his own in that the stresses check 
more closely to those of Taylor & Thomp- 
son’s method which is a parallel design. 

The conclusion that the failure might 
have resulted because of the steel being 
stressed to 35,500 Ib. per sq.in. and there- 
fore beyond the elastic limit is absurd 
because, granting that it were possible to 
get such a stress (as shown above the 
writer gets 24,200 lb. per sq.in.) the slab 
steel used was cold-twisted and by actual 
test showed an elastic limit of 61,000 Ib. 
per sq.in. 

The actual load on the second floor at 
the time of failure was in reality closer 
to 360 Ib. per sq.ft. than 300, as stated 
by Mr. Condron. The load was divided as 


follows: 

Second floor slab ie datics Paar 113 Ib 
Third floor slab avec ateletalaral aha 87 It 
Roof slab a 4 ; 75 Ib 
Cinders on the roof 32 Ib 
Pipe on second floor 35 e 
Forms on second and third floor 15 Ib 
Shavings, etc.. on second and third floor 5 Ib 





Total load 


Mr. Condron also states in his article 
that, “All observers of the wreckage seem 
to agree that the concrete of the second 
floor had set and attained its normal 
strength.” Where he gets the authority 
for this statement I do not know, as 
actual tests entirely disprove it. The 
tests which gave the results as tabulated 
in Table III were made by a testing labo- 
ratory of unquestionable standing upon 
samples which they took from the wreck- 
age and retained 7 days in 70° tempera- 
ture while being prepared for a test 
These results then can certainly be con- 
sidered as far above the maximum at the 
time of failure, as such treatment would 
strengthen the concrete to a marked de- 
gree. It can be seen that the concrete 
from the Prest-O-Lite building is far 
below standard. An unofficial yet reliable 
report upon a test made on the concrete 
at the time of failure gives a compres- 
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sive strength of about 1000 Ib. per sq.in. 
Using this value, the concrete is then 
only about 40°% strong. 

The testimony of witnesses, the position 
of the wreckage and the opinions of ex- 
perts on such matters agree that the fail- 
ure did not occur in the second-floor slab, 
but was probably due to the displacement 
of shoring under the third-floor or roof. 
Then the second-floor slab, although less 
than 50% strong, was carrying a load 
greater than the design load. Evidently, 
then, the design was not grossly in error, 
as it would have supported a load greater 
than twice the design load if the concrete 
had been 100% strong. 

There are a few facts in connection 
with the letting of this contract which 
ought to be known on account of the re- 
marks made by Mr. Condron’s article. 
The design as put out by the architect for 
bids was for a beam and girder type. 
They called for an alternate design of a 
flat slab. I submitted both types of de- 
sign, the flat-slab type being accepted. 
The contractor agreed to furnish both 
more concrete and more steel in the flat- 
slab design than was called for in the 
architect’s design. Mr. Condron’s state- 
ment that “Danger attends the practice of 
letting contracts for buildings based on 
alternate designs, the main object of 
which is to use less material than other 
contractors have estimated on,” is, there- 
fore hardly relevant. 

Now, consider the above in connection 
with the following facts and draw your 
own conclusions as to the designer’s re- 
sponsibility. 

The amount of slab steel used com- 
pares favorably with that used in other 
buildings of this type, and by test shows 
an elastic limit of over 60,000 Ib. per 
sq.in. The slab thickness also compared 
favorably with that used in many build- 
ings of flat-slab design which have been 
tested and shown to be satisfactory. 

The concrete in the roof had no 
strength, the concre‘e in the third-floor 
slab was not strong enough to stand a 
test, although 23 days old, and the con- 
crete in the second-floor slab, although 
44 days old, was only good for an ulti- 
mate compressive stress of 1000 lb. per 
$q.in. 

The forms under the second-floor slab 
were removed completely on the 21st day 
after it was poured, the third-floor slab 
having been poured about three days be- 
fore. The mean temperature from the 
time the second-floor slab was poured 
until the failure was 38°. The tempera- 
ture was never continuously above 55° 
for 24 hours; no salamanders were ever 
used under this slab, and the material 
had not been heated. The slab was 8 in. 
thick with 1 in. finish put on immediately, 
which undoubtedly retards the setting of 
the mass; but being hard itself, fooled 
the contractor. 

At the time of the failure this slab was 
carrying 260 Ib per sq.ft. superimposed 
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load concentrated on points 4x5 ft. cen- 
ters, as stated before. A few 4x4-in. 
shores, 16 ft. long, unsupported laterally, 
had been put in, but the trenching for 
sewers and plumbing in the center of the 
panels makes it a matter of question 
where they were. 

Nevertheless, regardless of the above 
conditions, I do not believe that this slab 
failed, for the following reasons: 

The position of the wreckage indicated 
a failure from above with impact on the 
second-floor slab which, in its overloaded 
condition, could not have been expected 
to withstand a shock. 

There were carpenters, laborers, plum- 
bers and probably other craftsmen work- 
ing in the second story. They were carry- 
ing their materials, piling or placing them, 
and it would, of course, be very hard to 
work around with pieces of scantling or 
pipe over 20 ft. long between the shores 
on 4x5-ft. centers braced both ways with 
cross ribbands. These men were un- 
doubtedly ignorant of the danger of dis- 
turbing the shores. The shoring was so 
designed that while perfectly capable of 
carrying the dead weight placed on it, 
yet lacked cross-bracing and stiffness if 
disturbed in any manner. 

The grand jury, who were at the site 
within a few hours after the failure, 
examined witnesses and concrete experts. 
Their report follows: 

On the afternoon of Dec. 6 the grand 
jury received notice that a reinforced- 
concrete building which was_ being 
erected in the rear of the Prest-O-Lite 
building, on East South street, had col- 
lapsed. The members of the grand jury 
immediately went to the scene of the 
wreck and commenced a personal inves- 
tigation. On the same day we submitted 
certain recommendations to this court 
and asked that an order be made that 
all reinforced-concrete construction be 
stopped by the city building inspector. 
In the course of a week we commenced 
an investigation. All the witnesses have 
been heard, including men who were em- 
ployed on the building, and also experts 
in concrete construction work. At this 
time we submit to the court the result 
of our investigation: 

1. There is no violation of the criminal 
laws. 

[The second item is a comment about 
the lack of laws governing concrete con- 
struction work.] 

3. We are of the opinion that the cause 
of the collapse was the removal of some 
form supports from the concrete before 
it had fully set. We feel that an ordin- 
ance should be passed governing this 
point; a law giving some one authority 
to say when forms should be removed. 

4. The weather conditions during the 
months of October and November were 


the worst known in years for concrete 
work. 


In the light of the above and the fact 
that the second-floor slab when it did fail, 
failed in shear, as shown by the wreck- 
age, there being plenty of concrete to 
resist shear at all points, there can be no 
reason for splitting hairs over points in 
design on which eminent engineers are 
at variance unless it be by some one 
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seeking to gain material advantage for 
himself. 
HuGH J. BAKER, 
(Representing Olney J. Dean & Co.) 
Indianapolis, Ind., Feb. 23, 1912. 
TABLE I 
COMPARATIVE SIZES OF DIFFERENT 
FLAT-SLAB DESIGNS 
Taylor 
«& 


Thomp- 
son 


Mac- 
Millan 


Con- 
dron 


Tur- 
ner Baker 
Size of pan- 

el, ft..... 20x20 20x20 20x20 
Size of col- 

umn, ft... 526 5x5 5x5 5 5x5 
Live load, lb. 

per sq.ft. 
Thickness of 

slab, in 8 8 8 
Area of steel 

per band, 

SG... 1.50 
Area of slab 

steel over 

column, 

sq.in.. . 12.0 23.92 41.28 
Arta of spid- 

er bars, 

sq.in , 6.28 
Total area 

over col- 

umn,sq.in. 21.20 31.36 41.28 21 90 17.72 

Note.—Total area over column in Turner 
and MacMillan’s method taken from Condron’s 


20x20 20x2( 


200 200 200 


2.99 5.16 2.45 2.86 


21.90 11.44 


Table I 
TABLE II 
Third 
second floor floor 
Load, lb. per sq. 
rei 5 350 300 238 175 
Stresses in lb. per sq.in 
*Baker (Con- 
dron’s _ inter- 
pretation) . 16,100 13,800 15,500 11,400 
Baker (my _in- 
terpretation). 17,850 15,300 17,300 12,700 
Taylor «& 
Thompson... 25,600 22,000 28,800 21,200 
Condron (my in- 
terpretation). 28,200 24,200 27,200 20,000 
Condron (his 
own interpre- 
tation. 41,500 35,500 39,700 29,200 


*Inserted from Eng. News, Jan. 11, 1912, p. 69, 
by Editor, Eng. News. 


TABLE III 
Lb. per 
Sample sq.in. Age 
Second floor slab 1635 55 days 
Sceond floor columns 1375 34 days 
Third floor columns. 432 15 days 


The Pittsburg Sewage Purifi- 
cation Order: Letters from 
Commissioner Dixon and 
Mayor Magee 


Sir—The editorial in your issue of Feb. 
29, entitled ‘““A Plea for Common Sense 
in State Control of Sewage Disposal,” is 
timely and important and should be pre- 
served for future reference by every 
officer engaged in administering law 
relative to state control of water supplies 
and sewage-disposal works. While it ap- 
pears to bear pretty heavily upon the 
Pennsylvania Department of Health, that 
department welcomes criticism calculated 
to result in a better general understand- 
ing of the methods by which Pennsyl- 
vania laws respecting the purity of state 
waters are being executed. This is im- 
portant because of the fact that evidently 
the engineering world does not have a 
correct understanding of these methods. 

The Pittsburg sewage problem cannot 
be properly discussed at present because 
the deliberations of the city authorities 
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have not been concluded, so far as the de- 
partment is informed. In good time the 
results and reports of the experts tem- 
porarily employed by the city will reach 
the state authorities. 

However, there are other important ques- 
tions raised, perhaps in the minds of 
sanitary authorities throughout the coun- 
try, by the editorial, that I would like to 
touch upon for the good it may do. 

(1) Instead of arbitrary methods, co- 
operative effort has been the rule of 
action, offered and largely accepted, dur- 
ing the seven years of central control of 
public health affairs in Pennsylvania. 
With perhaps a half dozen exceptions, no 
municipality has appealed from any de- 
cision of the Commissioner of Health, 
Governor and Attorney General relative to 
water-works and sewerage, and no appeal 
whatever has been carried through the 
courts, although hundreds of decrees 
have been issued. Hearings and confer- 
ences at Harrisburg are of daily occur- 
rence; the office is open for consultation 
and advice; engineers are sent out to 
confer with local authorities in the field 
and no reasonable effort is spared in little 
or big matters to save a town, or corpora- 
tion, or individual from unnecessary 
trouble or expense on account of state 
policies; but the advantages offered must 
be sought. These methods are appreci- 
ated very generally throughout Pennsyl- 
vania, but they may not be understood 
beyond the state. 

(2) Regarding the point that thorough- 
going engineering study of prevailing 
conditions should be made prior to the 
issuance of a decree ordering prepara- 
tion of plans, I submit that this is a de- 
batable question to be settled by public 
policy in each commonwealth. The Penn- 
sylvania department does not subscribe 
to the idea that all the engineering should 
be done by the state. The local engineer 
must have his field of labor and he needs 
the aid of the consulting expert on special 
problems. Such service rendered to the 
town is a legitimate charge on that town 
only. In consequence of the department’s 
advocacy of this principle, the class of 
engineering on water-works and sewerage 
has advanced in Pennsylvania to the ad- 
vantage of the taxpayer and the health of 
the public. Wasteful piecemeal methods 
of construction regardless of conformity 
to system is a thing of the past. Sewer 
systems and water-works are now being 
built or extended on an economical basis, 
and one is surprised when he contem- 
plates the magnitude of this great work 
that is going on unheralded and impos- 
sible of achievement without central con- 
trol. If it is your opinion that extrava- 
gant expenditures are enjoined and that 
towns will be bankrupt by the depart- 
ment’s orders, I wish to assure you to the 
contrary. Experts usually recommend 
plans the execution of which will ex- 
tend over a long period of years; but 
sometimes an immediate outlay is 
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ordered. In one instance of recent date, 
where the department requested the im- 
mediate construction of new sewers and 
sewage-disposa. works, the voters de- 
feated the bond issue. Riparian owners 
on the stream below, failing to get relief 
from the state, brought civil action and 
were awarded damages by the court. 
Subsequently the citizens of that town 
ceased to abuse the department and built 
the works. The borrowing capacity of 
that municipality has not been exhausted 
and there is money in plenty for other 
needs. All decrees of the commissioner 
that are subject to appeal to the court. Fur- 
thermore, bond issues in excess of 2% 
must be submitted to a vote of the peo- 
ple. So the reins of government have 
not been wrested from the municipalities 
of Pennsylvania. The water and sewer- 
age problems work out pretty well and 
to the satisfaction of the majority. 

(3) At this moment, I do not recall any 
town that has been put to a large ex- 
pense for making plans that may never 
be needed. All the plans that I know 
anything about are being used as a basis 
for construction year by year. Further- 
more, the department never specifies any 
Particular type of works with the possible 
exception of the sewer. That problem is 
up to the town engineer who must initiate. 
The state will make general suggestions 
and act in an advisory capacity. The field 
is open to everybody, with no favorites; 
no engineer is ever recommended; no 
special apparatus is exploited and no side 
track is provided for commercial inter- 
ests. A statement of policy respecting 
these things was announced early in the 
department’s history and all interest con- 
nected with the department’s work will 
testify that this policy has been rigidly 
adhered to. If the town expert chooses 
to make elaborate plans for disposal 
works that may not be built for many 
years, that is a matter between himself 
and his client. The department requires 
sufficient initial study by the town to show 
that the sewer system will fit in and be- 
come an efficient and economical part of 
a complete system comprising sewers and 
the concentration of the sewage at such 
point or points that it can be controlled 
when the time comes for such control. 
There will be advancement made in the 
art of sewage treatment and the state 
certainly does not want detail plans of 
treatment works that may not be built 
for 10 or 20 years; but only such out- 
lines as are necessary to wisely determine 
what relation the disposal may have to 
the sewers to be built in the interim. In 
seme cases this study has resulted in the 
purchase of land in anticipation of the 
future need. The questions are local and 
no general rule can be laid down. Surely, 
engineers will not argue against the Penn- 
sylvania policy of laying out comprehensive 
systems to be built up to as time goes on. 
What sane man would build one room of 
a house before he has planned the entire 
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building? The General Assembly has 
twice appropriated money for state aid 
for sewage-disposal works. During four 
years and in anticipation of such aid, 
many towns hustled to get their plans ap- 
proved by the department, but the Gov- 
ernor vetoed each appropriation. 

(4) Who is to determine what consti- 
tutes “superficial studies of local con- 
ditions prior to the issuing of orders” by 
the state? Some outside authority of 
eminent standing, or the constituted state 
and municipal authorities and the courts 
of the commonwealth? The Pennsyl- 
vania department proceeds on the basis 
respecting stream pollution by sewage 
that a knowledge of all existing conditions 
with reference to the use and probable 
use of that stream above and below the 
point of sewage discharge, and of the 
present methods of disposal in the area 
sewered or to be ultimately sewered, 
aided by such plans and facts as the town 
must file in the department’s office, sup- 
plemented by field investigation and aot 
overlooking the financial status of the 
municipality, is substantially enough in- 
formation to determine whether the inter- 
ests of public health will be subserved by 
permitting the sewage to be discharged 
into that stream. The following quota- 
tion from the decree of the commissioner, 
et al., relative to the Saw Mill Run district 
of Pittsburg, illustrates the point. This de- 
cree was agreed upon between the city 
and state representatives before it was 
issued: 

If all of the present population in the 
city and boroughs were to USE existing 
sewers, the NUISANCES in Saw Mill Run 
might not be measurably increased, but 
this will not hold true as the territory 
develops. It could not be expected in 
reason that State sanction could be given 
to a plan for a remedy that did not con- 


template and provide for an ABATE- 
MENT of the NUISANCES and against 
the RECURRENCE of similar NUIS- 
ANCES in the future when the entire 


drainage basin shall have become thickly 
populated. 


All but 3 of the 23 sewer outlets 
hereinbefore mentioned, now belong to 
the city. That part of the 19th Ward 
formerly West Liberty borough, is to be 


provided with a SYSTEM OF SANITARY 
SEWERS, the plans of which 
cently been approved by the 
partment of Health and a 

outlet into Saw Mill Run 

granted. 

Other parts of the watershed of Saw 
Mill Run in the townships and boroughs 
not yet a part of the city of Piftsburg, 
will be sewered in the near future in the 
ordinary course of events and the outlets 
must be into Saw Mill Run. But UN- 
PURIFIED SEWAGE cannot be _ per- 
mitted to INDEFINITELY DISCHARGE 
into the stream. Not only must the sew- 
from these (outlying) districts be 
subjected to treatment and the pollution 
and poisonous matter be removed there- 


have 
State 

temporary 

has 


re=- 


De- 


been 


age 


from before the liquids go into the 
stream, but it is evident, from what has 
been hereinbefore set forth, that the 
public health demands the treatment of 
the sewages now going into the run 





















































































































































outlets at the 
\BLE MOMENT 


as economical to erect 


from the existing 
EARLIEST PRACTIC 
It would not be 


sewer 


ind operate independent sewage purifi- 
AT THE MOUTH OF EACH 
SEWER, as to the discharge 
several or all of the 23 
treatment of 
PURIFI- 


cation works 
intercept 
from possibly 
and effect the 
sewages at ONE COMMON 
PLANT. 


Instance, It 


sewer outlets 
all 
CATION 

Kor 
better 
Ville 


into a 


would be cheaper and 
and 
their 
INTERCEPTER to be 


city 


for Carrick borough Knox- 


borough to discharge 
MAIN 
the 


leading to a 


Sewapes 
pro- 


vided by for its own sewage 


treatment plant, than for 


inde pe ndently 
and the 


each place to erect a 


treatment 


cost of 


And 


plant 


and 


pay 


separation maintenance this 


obtains with respect to the townships 
wherein the land is undeveloped 
Probably in working out the problem 
for itself the city of Pittsburg will plan 
a TRUNK SEWER down the valley of 
Saw Mill Run for the conveyance of 
SEWAGE ONLY This structure should 
be of capacity sufficient to take sewage 
from the entire basin This dictates the 
construction of SEPARATE SEWERS IN 
THE UNSEWERED DISTRICTS of the 
territory and the providing of independ- 
ent drains for the removal of the sur- 
face water. The latter need not be ex- 
tensive, but the former will aggregate 
a total of many miles of pipes. Certain 
it is that STORM WATER CANNOT BE 
TREATED in sewage works with any 
DEGREE OF ECONOMY The cost is 


Furthermore. it would be 


and 


prohibitive. 


extravagant useless to attempt to 


construct an drain to 
mingled 
the valley Nature has provided the 
kind of a natural for the runoff 
of the storm water in channel of the 
itself. 


Some 


enormous convey 


sewage and storm water down 
best 
course 
the 
run 
bor- 


cobperation of the city, the 


oughs and the townships is necessary in 


carrying out the plan proposed, and 
possibly added legislation may be _ re- 
quired to enable the project to be exe- 
cuted upon an equitable basis. 

In SELECTING A SITE for the treat- 
ment of the sewage in question, the 
proper disposition of the sewage of 
OTHER DRAINAGE DISTRICTS of the 
city may be necessarily involved. It is 
quite probable that the city authorities 
may bestow attention on and study the 
entire problem while considering Saw 
Mill Run sewerage and sewage disposal. 


However, the 
TREATMENT of 


ULTIMATE 
NEED NOT 


matter of 
the 


sewage 


DELAY the perfecting of the sewer 
plans and the construction of new sew- 
ers A complete plan for the collection 
of sewage from the entire Saw Mill Run 
basin should be outlined, particularly 
With respect to the trunk sewer, mains 
and submains. The scheme should be 
worked out in its entirety, and it should 
be permanent and in this form it should 


the 
the 
every 


be approved by 
be adopted by 
thereafter 
in conformity 
the 


State authorities and 
local 


authorities and 


sewer built should be 
with this plan in order to 
wasting of 


obviate taxpayers? money 


and to secure efficiency. 

The STUDY of the treatment of the 
sewage is necessary because CONCLU- 
SIONS NECESSARILY INVOLVE the lo- 
cation, elevation and size of some of the 
main sewers. In most every instance 
throughout the State of Pennsylvania 


and elsewhere, the plans adopted for the 


treatment of the sewage very materially 
affect the plans of the sewers Fre- 
quently expensive changes in the sewers 


have to be made to adapt the sewer sys- 
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tem and disposal works to each other. 
Both factors in the problem should be 
considered together in Pittsburg. 

The EXISTING SEWERS in Saw Mill 


Run WILL BE INCORPORATED into the 


comprehe nsive sewer system. Some al- 
terations must be made whereby the 
larger percentage of storm water will 
be eliminated from the proposed inter- 
cepting system for sewage. The 35th 
Ward sewers MAY OR MAY NOT BE 
ADAPTED to the comprehensive sewer 
system, but the interests of the public 
health demand that they BE APPROVED 
on the ground that these extensions are 
in keeping with the policy of the city 
Which has prevailed in the past. How- 
ever, this policy must stop for the ob- 
vious reasons hereinbefore given. The 
city should provide ample funds forth- 
With to defray the cost of surveys and 
plans for a comprehensive sewer system 
for the Saw Mill Run basin and for the 
disposal of sewage of the district and of 
any other district or districts of the city 
involved in the problem. One year’s time 


should be 
sewer 


sufficient for the making of a 
THE TIME WHEN THE 


TREATMENT OF THE SEWAGE SHALL 


plan 


BE REQUIRED SHALL BEST BE DE- 
TERMINED AFTER THE PRELIMIN- 
ARY COSTS SHALL HAVE BEEN ESTI- 


MATED 
BEEN 


AND OTHER 
TAKEN INTO 


MATTERS HAVE 
CONSIDERATION. 


The department assumes the position 
that such a decree is a sufficiently clear 
basis upon which experts may work, 
especially where, as in the Pittsburg 
case, it is understood and agreed that the 
city and the state will codéperate there- 
under. 

Unfortunately, there has been a breach 
of good faith in the Pittsburg case. I 
had an understanding with the Chief 
Executive of Pittsburg and his engineer 
which has been disregarded. The co- 
operative methods in vogue in the con- 
duct of the affairs of the department 
may not be dismissed as immaterial by 
any individual dealing with a problem 
imposed by an order of the commissioner 
without that individual assuming full re- 
sponsibility for misunderstandings and 
the consequences thereof. The eminent 
experts imported by the city have made 
their reports without consultations with 
the department. These reports have been 
handed out to the public press, by whom 
the department does not know. However, 
up to this moment there is no issue be- 
tween the city and the state. The one 
your editorial and the experts have volun- 
tarily raised is based largely on assump- 
tions. How the Pittsburg decrees could 
be misconstrued is understood; but why 
they should have been misconstrued is 
not understood by us. It is a matter of 
common sense and decency, of economy 
and health, patent to everybody who owns 
property and lives there, that the dis- 
charge of sewage and manufactural 
wastes into the runs and creeks of the 
Greater Pittsburg district and into the 
rivers also, needs to be regulated and 
controlled under some acceptable and set- 
tled policy and plan. The department 
has had this single purpose in view and it 
believes that such a policy can and will 
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be worked out jointly by the city, the sur- 
rounding municipalities and the state. 

The original intention with respect to 
spending the $40,000 city appropriation 
for investigations, as we understood it, 
was, that most of this money would be 
needed for surveys and plans for the 
internal improvements to be made by the 
city Bureau of Construction, regardless 
of what the experts’ findings might be as 
to disposal. Here again we are in 
ignorance of what has been done. The 
department ought not to be subjected to 
ridicule for matters over which it exer- 
cises no control. Its confidence has been 
betrayed and professional ethics have 
been violated in this instance through the 
concluding of the investigations and the 
publishing of the reports without con- 
sultations with the department. 

And finally, the government of Penn- 
sylvania has decided, after a careful and 
comprehensive study of the conditions 
of streams throughout the eastern por- 
tion of the continent and particularly of 
the streams in Pennsylvania, that the 
future will demand the maintenance of a 
higher purity of the waters, and that now 
is the opportune time to start a campaign 
in order that the streams shall not become 


stinking sewers and culture beds for 
pathogenic organisms. Such a campaign 
will materially reduce the danger of 


poisoning the people, not only through 
public water supplies, but in a hundred 
and one ways, through fish, animal, com- 
mercial and other channels. 

SAMUEL G. Dixon, Comr. of Health. 

Harrisburg, Penn., Mar. 4, 1912. 

[The serious points raised by Dr. Dixon 
as to lack of coéperation, breach of faith, 
betrayal of confidence and lack of pro- 
fessional ethics on the part of the City 
of Pittsburg and its expert engineers are 
ably answered below by Mayor Magee. 

As to Dr. Dixon’s comments on our 
editorial discussion he seems to touch 
only relatively minor points raised by us, 
leaving almost unnoticed the main ques- 
tion as to whether it is wise for a State 
Department of Health to try to require 
every community in the state to prepare 
plans for sewage purification and to 
compel so large a city as Pittsburg to 
construct separate sewers and purify its 
sewage to a drinking-water standard, all 
for the questionable benefit of a few 
thousand people whose water supplies 
might be somewhat more polluted at times 
if the sewage were not purified. 

It is not sufficient to say that the 
orders are merely for the preparation of 
plans, since it would be the height of 
folly to compel the submission of plans 
which are never to be executed—particu- 
larly such plans as were called for in the 
Pittsburg case. 

Nor did we mean to imply that the 
state rather than the municipalities should 
make thorough engineering studies for 
local sewage purification. Far from it! 
But if a state takes an ultra-radical stand 
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on sewage purification it must be pre- 
pared to back it up by something besides 
strong personal conviction and _ super- 
ficial local study; and if a hundred type- 
written pages, consisting largely of local 
data, gathered by the engineering staff of 
a state department of health, are sent to 
a municipality in response to simple re- 
quests to extend sewers, as in the Pitts- 
burg case, there is some excuse for pass- 
ing judgment on the character of engi- 
neering studies, especially when they are 
the only apparent scientific basis for 
orders interpreted to mean the expendi- 
ture of fifty million dollars or more. 

Finally, we are surprised that Dr. 
Dixen should write of “experts imported 
by the city.” and more surprised still that 
he should mention streams as ‘“‘cul- 
ture beds for pathogenic organisms.” 
The first statement reminds us of the 
recent attempts to exclude American engi- 
neers from professional practice in Can- 
ada and the second is—well, surprising. 

Mayor MAGEE’s REPLY 

As we have already stated, Mayor 
Magee has sent us a reply to Dr. Dixon’s 
letter, which follows below.—Eb. ]} 

Sir—My attention has been called to 
the communication addressed to the 
ENGINEERING NEws by the Commissioner 
of Health of the State of Pennsylvania 
concerning the recent publication of the 
reports of Messrs. Hazen, Stearns, Eddy 
and Sprague, sanitary engineers, upon 
the question of the collection and dis- 
posal of the sewage of the city of Pitts- 
burg. The Commissioner in his com- 
ments unfortunately treats the subject as 
if the mere publication of these reports 
had brought the question to the stage of 
controversy and acrimony. It is to be 
hoped that this aspect of the matter is 
not nor ever will become dangerous. The 
problem is too serious to be weighted with 
personal and public disputes between in- 
dividuals who are charged with grave 
cfficial responsibilities and whose au- 
thority is in no sense personal, but 
merely representative. 

To prevent the main question from 
being lost sight of or becoming beclouded 
in the minds of those interested and for 
fear that the city may be prejudiced by 
the acts of its officials or agents whether 
right or wrong, I feel impelled to repiy 
to some of the expressions of the Com- 
missioner contained in his communication 
to you. I would not have Dr. Dixon con- 
tinue to hold the impressions he gives 
voice to, nor would I let the city be de- 
prived of the co6dperation of the State 
Department of Health in the solution of 
its sanitary problems when I believe an 
explanation would help to clear the 
atmosphere. 

Dr. Dixon charges a breach of faith, a 
violation of professional ethics, a be- 
traval of confidence. He speaks several 
times of an “understanding.” What these 
confidential relations and understandings 
between us were is not stated. I have no 
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recollection of any agreements, under- 
standings or promises whatever. There 
could have been no violation of profes- 
sional ethics, for there was no profes- 
sional relation existing between us; no 
breach of confidence, for none could have 
been imposed under the very circum- 
stances of the case. Our relations are 
purely official, our business is public 
business and until now has been trans- 
acted in the manner provided by law. 
It could not have been _ transacted 
in any other manner. The extreme 
expressions used by the able and earnest 
Commissioner of Health had been better 
left unsaid, but due allowance must be 
made for any person who undertakes to 
conclude a case upon an ex parte presen- 
tation of it. It is not unusual under such 
circumstances for one to stray from the 
record, to offer one’s own testimony as 
conclusive of the facts and to assume a 
complete knowledge of another’s motives. 
Believing the Doctor to have misinter- 
preted his relations with us and our atti- 
tude toward him, I shall endeavor to ex- 
plain our position to him and to your 
readers, always confining myself to the 
record. 

The Doctor complains that the Pitts- 
burg decrees have been misconstrued; 
that the issue “voluntarily raised” by 
the experts is based largely upon as- 
sumptions; that the experts made their 
reports without consultation with the 
State Health Department; that the de- 
partment ought not to have been sub- 
jected to ridicule for matters over which 
it has no control; and that “the original 
intention with respect to spending the 
$40,000 city appropriation for investiga- 
tions, as we understood it was, that most 
of this money would be needed for sur- 
veys and plans for the internal improve- 
ments . . . regardless of what the 
experts’ findings might be as to disposal.” 

It may be that the city administration 
has taken the Commissioner’s permits too 
seriously, but the sweeping character of 
the statute reinforced by pecuniary penal- 
ties that could readily be multiplied into a 
Standard Oil fine, plus the imperative 
form of the Commissioner’s decrees give 
one the impression of an edict—a man- 
date not to be disobeyed or disregarded in 
the slightest particular. 

The Commissioner’s permits are four in 
number, containing 46, 21, 16 and 5 
pages, respectively. For the sake of 
brevity I can quote only the opening 
paragraph and the material parts of the 
“conclusions” of the principal permit, 
viz.: 


mM 


I, Samuel G. Dixon, Commissioner of 
Health of the Commonwealth of Penn- 
svlvania, do hereby issue a permit to the 
City of Pitsburg, Allegheny Co., Penn., 
to make extensions of its sewerage svs- 
tems in the Allegheny, Monongahela and 
Ohio River drainage basins of the city, 
in response to an application made there- 
for and bearing date of Jan. 19, 1909, 
subject to the following conditions and 
stipulations. 


Jy 
om 


After a number of recitals and a state- 
ment of the problem the permit concludes 
as follows: 


The State Department of Health is of 
the opinion that it will be found eco- 
nomical [!] to largely separate the storm 
water drainage from the sewage of local 
basins and main sewers and collect t} 
flow therefrom at one point or a fey 
main points where treatment of the sew 
age can be best applied and effected 
keeping in mind the use of the Oh 
River waters below Pittsburg and th: 
ability of this river to receive without 
creating a nuisance an effluent free from 
disease germs. 

Should the city of Pittsburg desire the 
assistance of the State Department of 
Health in bringing about coiperation be- 
tween said city and the adjacent munici- 
palities named hereinbefore and _ of 
others in the Greater Pittsburg district 
to which sewerage decrees have been 
issued or about to be issued, and will 
request such assistance, it will be gladly 
given. 

CONCLUSIONS 


First. That on or before Dec. 1, 1911, 
the city shall prepare a comprehensive 
sewerage plan for the collection and dis- 
posal of all of the sewage of the munici- 
pality and submit the same to the Com- 
missioner of Health for approval. 

Second. On or before Dec. 1, 1911, the 
city shall have concluded such studies 
and tests as it may deem expedient to 
inaugurate and shall have decided upon 
a method for the treatment of its sewage 
and shall submit a report and plans 
thereof to the Commissioner of Health 
for approval. 


The State Department of Health will 
be glad to act in an advisory capacity to 
further the policy of bringing about the 
ultimate discontinuance of the discharge 
of untreated sewage into the waters of 
the state in the city of Pittsburg or its 
vicinity. 

This permit before being operative 
shall be recorded in the office of the 
tecorder of Deeds for Allegheny County. 

The permits were issued on Jan. 15, 
1910, and spread upon the records of 
Allegheny County, Jan. 23, 1911. With 
due deference and apology for possible 
mistakes, I venture to resolve the Com- 
missioner’s grievance to formal proposi- 
tions, viz.: 

First. That the terms of the decree 
were misunderstood (“largely based upon 
assumption”) or wilfully misconstrued by 
the officers and agents of the city so as to 
put the State Department of Health in a 
false light before the public. 

Here, as elsewhere, the Commissioner’s 
complaint is lacking in specifications, and 
the only answer that can be made is to 
suggest a comparison of the terms of the 
decree quoted above with a copy of the 
engineers’ reports contained in ENGINEER- 
ING News of Feb. 29, 1912. The city 
was directed to “prepare a comprehensive 
sewerage plan for the collection and dis- 
posal of all the sewage of the munici- 
pality.” “The State Department of Health 
is of the opinion that it will be found 
economical to largely separate the storm- 
water drainage from the sewage of local 
basins and collect the flow therefrom at 





Fab te aah ONAL RENN, CI” ROR iA OEE NARI TR NR NE * 


an me ENA one. MEE 





MR 008 













mack 


+ are 


ned 











one few main points where 
ap- 


This language 


point or a 
treatment of the sewage can be 
plied or effected 
is plain. It consists of direction and ad- 
vice that I submit obeyed and 
lowed. 

Second. That the expenditure of the ap- 
appropriation of S40,000 for 
tions was not properly apportioned as be- 
tween the studies for collection and dis- 
posal. 

Here again I hesitate to interpret the 
objection raised because of its vagueness. 
Is it that the inquiry was too thorough ? 
Not only would common sense suggest an 
exhaustive study of both phases of a sub- 
ject so closely inter-related that each is 
absolutely dependent upon the other, but 
the plain mandate of the Commissioner 
was to “prepare a comprekensive sewer- 
age plan for the collection and disposal 
of all the sewage of the municipality 

” Is it objected to that after the 
‘studies and tests’ were completed and 
the comprehensive plan prepared, an 
estimate of cost should have been made ? 
Here again common sense is reinforced 
by the opinion of the State Department 
of Health “that it will be found economi- 
cal to collect the flow 
at one point or a few main points where 
the treatment of the sewage can be best 
applied and effected.” It should be of 
some interest to the State Department of 
Health to have its opinion verified, and a 
construction cost of $37,300,000, saying 
nothing of operation and maintenance, 
should have some weight in the delibera- 
tions preliminary to the adoption of a 
plan recommended. 

Third. That a confidential and profes- 
sional relation had been created between 
Dr. Dixon on one side and Mr. Hazen and 
me on the other, that had been ‘violated 

through the concluding of the in- 
vestigations and the publishing of the re- 
ports without consultations with the 
(State Health) Department.” 

This is the one clear criticism of the 
Commissioner’s paper and can easily be 
answered. I apprehend in the first place 
that he does not wish to have it under- 
stood that no consultation whatever was 
nad between Mr. Hazen and himself and 
his representative. Mr. Hazen at my fe- 
aquest visited the Commissioner at his 
office in Harrisburg, before undertaking 
his employment in the early part of 1910 
and then and there thoroughly discussed 
the Pittsburg sewerage situation. Since 
that time and throughout the whole period 
of his investigation, upward of a year 
and a half, Mr. Hazen and Mr. Sprague 
have had frequent interviews and con- 
sultations with Mr. Snow, the engineer 
and agent of the State Deartment of 
Health in all matters arising in relation to 
the sewage questions of this city. 

I apprehend that the Commission- 
er’s strictures relative to codperation and 
us has 


best 
fol- 


Was 


investiga- 


consultation between him and 
reference only to the time of the com- 
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It is to our 
at this point that he directs his 
wrath, and here lies the only real mis- 
understanding between us. If 
the Doctor had desired a copy of the re- 
port in advance of its publication and had 
asked for it, there would have been 
hesitancy in furnishing it. He had notice 
September that the studies 
nearing completion, as appears from the 
following communication to him: 


pletion of the Hazen report. 
actions 


existing 


no 


last 


were 


September 26, 1911 
Dr. Samuel G. Dixon, 
Commissioner of Health 
Harrisburg, Penn 

Dear Sit 

Under an order of the State Depart- 
ment of Health the city of Pittsburg is 
required to make report with an esti- 
mate of cost in the question of sewage 
collection and disposal on or before Dee 
1, 1911. Nearly two years ago upon re- 
ceipt of such order the firm of Hazen & 
Whipple, of New York, was retained by 
the city to study and report upon this 
matter. Their report is nearly complete, 
but they advise me that they should have 
the benefit of consultation with other 
experts in this field The two months 
remaining before Dee. 1 will not be suffi- 
cient time for that purpose and, there- 
fore, it is respectfully requested that an 
extension of three months from De 1 
be allowed Mr. Hazen, who has been 
actively in charge of the investigation 
issures me that a complete report can 
be made not later than Mar. 1, 1912 

Very respectfully yours, 
(Signed) WILLIAM A. MAGEE, 
Mayor. 


In any event, regardless of whether the 
initiative rested with him or with us, what 
end would have been served by having 
the opinions of the engineers in his hands 
in advance of the city council? The 
engineers ‘had literally followed his orders 
conveyed in official form, made their in- 
vestigations along lines to reach the con- 
clusions advised and directed by him and 
made report to the authority employing 
them in order that their principal, the 
city, might be advised in coming to a de- 
cision. The Commissioner’s erroneous 
assumption that some personal and confi- 
dential relation existed in this matter is 
the root of all the trouble. There were 
no secrets—the whole thing was public. 
His permits were made a matter of pub- 
lic record a year after their delivery by 
the express directions contained therein 
and later insisted upon by letters from his 
department when some signs of neglect 
appeared. 

The law provides and the formal de- 
crees say the “City shall prepare 
a plan ” and “the = city 

conclude studies and tests 
The city of Pittsburg does not determine 
its policies through, nor can it be bound 
by, the acts of its executive officers or 
agents. It can act in its corporate ca- 
pacity only through its duly constituted 
corporate authorities, the council and 
mayor, and only by formal ordinance or 
resolution. The Doctor himself seems 
really to understand this. In the very 
midst of his fulmination he says, “How- 
ever, up to this moment there is no issue 
between the city and the state.” And 
again in the second paragraph of his let- 
ter to your journal: “The Pittsburg sew- 
age problem cannot be properly discussed 


shall 
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at the present because the deliberations 
of the city authorities have not been con- 
cluded so far as the department is in- 
formed. In good time the results and re- 
ports of the experts temporarily em- 
ployed by the city will reach the 
authorities.’ All of this is literally true and 
expresses correctly our position. lamsorry 
that Commissioner Dixon did not stop at 
this point and let it remain as the final 
expression of his position. There is no 
issue as yet between the State Depart- 
ment of Health and the city of Pittsburg; 
the deliberations of the city authorities 
are not concluded and the reports of the 
experts will be forwarded to the State 
Department at as early a day as the City 
council will direct. 

A final word to explain the publication. 
There naturally could have been no in- 
clination on our part to give undue pub- 
licity to such unwelcome news to the peo- 
ple of Pittsburg as a possible expenditure 
of 537,000,000. But there was no choice. 
In order that the “city” could “prepare 


State 


a plan * and in order 
that the “city” should be able to conclude 
“such studies and tests ” the 


council had to be informed. There was 
but one manner of informing it., viz., by 
a message from the mayor. It is so pro- 
vided by law and the statute also requires 
that the deliberations of the council shall 
be in the public view. The doors could 
not be closed and the decision reached in 
secret. Wise or unwise as this may 
seem from different viewpoints, public 
business must be transacted in public. 
When the mayor of this city conveys a 
message to council the matter becomes 
public. It is customary under these cir- 
cumstances and highly necessary in order 
that the news may not be scattered in 
garbled form to prepare and furnish 
copies to the press and that was done in 
this case. 

From first to last I and those associated 
with me have treated the subject in seri- 
ous manner, have shown the utmost good 
faith and respect toward the State De- 
partment and its head, have observed 
every one of his precepts to the letter and 
are conscious of the fact that the matter 
is not closed. 


WILLIAM A. MAGEE, 
Mayor 


Pittsburg, Penn., Mar. 9, 1912. 


Notes and Queries 


the new 
tunnel in our 
the tunnel 
Kingswood, 
read Kingwood. 


Correction—tIn the article 
Baltimore & Ohio’ R.R. 
of Feb. 22, the name of 
given incorrectly 
it should have 


on 


issue 
was 
when 


as 


A correspondent writes to inquire if 


there are any instances of expansion 
joints entirely separating the strue- 
tural parts of a_ retnforced-concrete 


building. Tf 
of such a 
ciate 


any of our readers know 
construction we would appre- 
hearing of it. 
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How far may a patentee control the 
use of his invention’ In a decision on 
Mar. 11, the U. S. Supreme Court ruled, 
by a vote of 4 to 3, that he may make 
such restrictions as he pleases. The dis- 
senting opinions, however, have found 
general support in the public press, and 
popular sentiment is unquestionably op- 
posed to this decision. In suits now 
pending it is claimed that the bath-tub 
trust is held together by a patent on a 
process of enameling metal and that the 
shoe-machinery trust controls the shoe- 
making business on the strength of its 
patents on shoe machinery. There is no 
jealousy of the rewards reaped by a suc- 
cessful inventor as a result of the com- 
mercial use of his invention, but it is a 
misuse of the patent law when the power 
it gives to bring suit for infringement is 
made use of by a trust to stamp out 
competition. 

It is to be hoped that this misuse of 
the patent system may lend strength to 
the present movement’ to inaugurate 
sweeping reforms in present methods of 
patent procedure and patent litigation. 


The Pittsburg Sewage 
Disposal Order 


Our ‘“‘Plea for Common-Sense in State 
Control of Sewage Disposal,” in connec- 
tion with our abstract of the reports of 
Hazen & Whipple, Stearns and Eddy, and 
Sprague (ENG. News, Feb. 29, 1912) on 
the Pittsburg sewage-purification order, 
has brought out a letter from Dr. Samuel 
G. Dixon, Commissioner of Health of 
Pennsylvania, and a reply thereto by Mr. 
Wm. A. Magee, Mayor of Pittsburg (pp. 
548-552 of this issue). 

Aside from questions as to the official 
relations between city and state authori- 
ties, ably discussed in the two letters, 
both the correspondence and the reports 
and the state order back of the reports 
raise highly interesting questions regard- 
ing the sanitary and economic phases of 
sewage collection and purification and 
state control of both. 

For the convenience of any of our read- 
ers who may not have our issue of Feb. 
29 at hand, it may be said that the gist 
of the Pittsburg case is that the state de- 
partment of health virtually ordered 
Pittsburg to submit plans for separating 
its sewage and the sewage of adjacent 
districts from storm water and for puri- 
fying the sewage to a drinking-water 
standard, all for the assumed resulting 
protection that would be afforded to the 
water supplies of a few thousand people 
on the Ohio River below Pittsburg, which 
supplies do not come directly from the 
river and which, in so far as they are 
aken from the river or are liable to con- 





tamination from the river water, should 
be purified in any event. The able engi- 
neers employed by the city hold that the 
first installment of the necessary separa- 
tion and purification works would cost 
over $37,000,000; that there is no need 
for material changes in sewage collection 
and disposal at Pittsburg, and that in so 
far as downstream water supplies are 
concerned it would be far cheaper to 
provide entirely new supplies than to 
separate and purify the sewage of the 
Pittsburg district. 

The fundamental questions of country- 
wide interest involved in the Pittsburg 
case are: (1) the length to which the 
department of health of any state can 
wisely go in demanding sewage purifica- 
tion throughout a state, and particularly 
in trying to compel every city to prepare 
plans for sewage purification; (2) the ex- 
tent to which a state department of health 
should dictate the character of local 
sewerage systems and sewage-p' rifica- 
tion works; (3) whether such a depart- 
ment is justified in making radical de- 
mands on a municipality without first 
conducting such a local investigation as 
will enable it to stand a fair show of 
proving the reasonableness of its demands 
to the satisfaction of the engineering pro- 
fession and the courts. 

It is not enough to say that a state 
legislature has authorized a state depart- 
ment of health to act according to its best 
judgment; that no such action is taken 
without the joint approval of the governor 
and the attorney-general; that numerous 
other orders have not led to resistance 
before the courts; or even that after legal 
resistance the state officers have been up- 
held. Such things may indicate . legal 
authoritv, or perhaps mere non-resist- 
ance. They do not prove sanitary or 
economic wisdom, without which serious 
difficulty, if not disaster, is sure to follow 
in the course of time. 

Finally, even if such radical action as 
has been taken in the Pittsburg case 
were tolerated or warranted in Pennsyl- 
vania, it does not follow that it would be 
at all wise in other states, which aroused 
themselves to the demands of modern 
sanitation earlier than did Pennsylvania; 
and particularly where local self-govern- 
ment is held in high regard and has not 
been found inconsistent with the real 
demands of public health and social 
amenity. 


Lessons of an International 


Coal Strike 


Four million workmen idle in Great 
Britain; two hundred thousand miners 
on strike in the Rhenish-Westphalia coal 
district of Germany; a deadlock between 
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the 
and 
stoppage of all anthracite-coal production 
on Apr. 13 strong likelihood of another 
deadlock between bituminous miners and 
operators in the most important produc- 


Pennsylvania anthracite-coal miners 
mine operators, which promises a 


ing sections of the United States—that is 
the situation in the world’s coal-produc- 
ing industry at the opening of the third 
week in March, 1912. 

Every intelligent person knows that the 
world’s commerce and industry depend 
on coal, and knows that paralysis of com- 
merce and industry means not merely dis- 
comfort, annoyance, loss of earnings and 
profits and dividends; but means that if 
the paralysis continues, a large proportion 
of the population of all civilized coun- 
tries must perish from hunger. But it is 
one thing to know these things in the ab- 
stract. It is quite another thing to have 
them demonstrated by actual bitter ex- 
perience. The world is learning its les- 
in the fundamental principles of 
economics and sociology; not from printed 
books, but in the hard school of ex- 
perience. 

And one of these lessons which is 
being brought most forcibly home to mil- 
lions of people is that they have rights in 
this labor dispute as well as the own- 
ers of mines and the diggers of coal. 
There is no law and no constitution higher 
than the law of self-preservation. ‘“‘Neces- 
sity knows no law,” the old maxim runs. 
The property rights of the coal-mine 
owner or the coal-mine operator, and 
the right of the coal diggers to conspire 
together to say not alone on what wages 
they will dig coal, but on what wages any- 
body shall dig coal—these rights are far 
inferior to the rights of the whole world 
to have coal dug and carried to market. 
For unless this life blood of our civiliza- 
tion is attainable, not only will the fires 
go out on every hearth and in every 
kitchen, not only will furnaces grow cold 
and factories stop, but railway trains must 
cease running and ships will no longer 
sail the seas. 

The first lesson of the coal strike, then, 
is that government, which represents the 
whole people, cannot sit idle and allow 
capital and labor to remain at a deadlock 
to see which can tire the other out. It 
cannot do so for one thing because such 
a deadlock long enough continued would 
inevitably destroy government itself. 

It is at such times of crisis as this that 
the advantage of England’s unwritten 
constitution appears. Parliament, the su- 
preme authority, is expected this week to 
enact a minimum wage law applicable to 
the coal-mining industry and to follow 
that up with whatever legislation may be 
necessary to relieve the crisis which is 
even now bringing famine close to many 
English homes. 

It is. much to be feared that when a 
similar crisis confronts this country, we, 
with our less elastic system of govern- 
ment with its system of checks and bal- 
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ances between the executive, legislative 
and judicial, may find it much more diffi- 
cult to take the radical steps necessary to 
preserve peace and save the nation from 
anarchy and worse. The division of 
authority between national and state gov- 
ernments, advantageous as it is in many 
ways, has its disadvantages in times of 
crisis. At present the anthracite-mine 
eperators and the miners’ leaders have 
drifted into a deadlock, apparently for 
lack of some strong leader to strive to 
harmonize differences and prevent a 
strike. 

It is easier by far to prevent a strike 
than it is to end one. It reveals a grave 
lack in our governmental system that 
there is no one to come forward and im- 
press on operators and miners alike that 
the public interest in coal production is 
the biggest interest of all and that neither 
the operators or the miners can be per- 
mitted to take away the public’s right to 
be supplied with a necessity of life. 


Shall the American Society of 
Civil Engineers Have an 
Employment Bureau? 


We referred in our last week’s issue to 
the recent action of the Institution of 
Civil Engineers of Great Britain in creat- 
ing an Appointments Board. At the annual 
meeting of the American Society of Civil 
Engineers, in January, a resolution was 
offered authorizing the President of the 
Society to appoint a committee of eight 
members, of which four were to be em- 
ploying engineers and four engineers 
holding subordinate positions. This com- 
mittee was to investigate “the con- 
ditions of employment of civil engineers 
throughout the country” and its report 
was required 
to set forth recommendations for action 
by the Society looking toward improving 
existing conditions and to include a re- 
port on the feasibility of this Society 
operating an employment bureau for its 
members covering all classes of. engi- 
neering work. 

When this resolution was offered at the 
annual meeting, a motion was made that 
it be laid on the table; but the motion 
was voted down. The official report of 
the annual meeting then continues as 
follows: 

Mr. Whinery—It is a departure from 
the method the Constitu- 
tion. The method prescribed by the Con- 
stitution for dealing with this question 
is that a motion shall be made to refer 
it to the Board of Direction. I move 
that the resolution be referred to the 
Board of Direction. 


prescribed by 


The motion was carried. 


It seemed to us passing strange that 
the Constitution of the American Society 
of Civil Engineers was so rigid a docu- 
ment that the members of the Society at 
the annual business meeting—the only 
meeting at which any considerable num- 
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ber of members are ever brought to- 
gether—could not take any action on such 
a resolution other than to refer it to the 
Board of Direction. 

We have been at pains to consult the 
constitution, and the only clause we find 
bearing on this point is the following: 


12. Special committees to report upon 
engineering subjects shall be authorized, 
except as further provided in this para- 
graph, by a majority of the votes cast 
by the Society, and in the following man- 
ner: A proposition to appoint such a 
Committee shall be presented at a regu- 
lar meeting of the Society, and if 
tained, on a motion to refer the same to 
the Board of Direction, by an affirmative 
vote of not less than 25 Corporate Mem- 
it shall be 

The Board of Direction shall then con- 
sider the same and report its recommen- 
dations to the Society at the next general 
business meeting, together with a state- 
ment of the arguments for and against 
the appointment of such Committee. 

If a motion the issue of a letter- 
ballot thereon receive the = affirmative 
vote of two-thirds of the Corporate Mem- 
present, the Board of Direction 
shall, within 30 days thereafter, issue the 


sus- 


bers, so referred. 


for 


bers 


letter-ballot, accompanied by a= state- 
ment of the arguments for and against 
the proposition. 

A majority of a total vote of not less 


than one-third of the Corporate Member- 
ship of the shall be necessary 
for its adoption, whereupon the Commit- 
authorized shall be 
Board of 


Society 


tee so 


the 


appointed by 
Direction. 

Now is the investigation of conditions 
of employment in the profession an 
“engineering subject”? Perhaps it is; 
but it is certainly not the sort of engi- 
neering subject which was intended to 
be covered by those who framed this 
clause of the constitution. This was in- 
tended to safeguard the Society against 
undertaking investigations of technical 
matters which were not of sufficient im- 
portance or sufficient general interest to 
a large proportion of the membership to 
call for such action. 

However, let us assume that Mr. Whin- 
ery was correct; then what happens? 
According to the constitution above 
quoted, the Board of Direction must 
“report its recommendations to the Soci- 
ety at the next general business meeting,” 
that is at the Annual Convention next 
summer. It cannot merely pigeon-hole 
the whole matter, and we trust it has no 
disposition so to do. 

In our opinion the matter covered by 
the above resolution is by far the most 
important now before the Society. It 
ought to have been given full and frank 
discussion at the annual meeting. In the 
present situation the responsibility is 
placed upon the Board of Direction to 
take such action as shall best advance 
the interests of the profession. 

The Society has properly taken ground 
in opposition to the scheme of having the 
state brand all engineers as competent 
who have passed a certain examination. 
It ought, therefore, to meet the proper de- 
mand of the public which desires to 
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know where it can obtain an engineer of 
assured competency for a particular piece 
of work. 


A Quarter-Century of Attempts 
to Utilize Electricity in 
Sewage and Water 
Purification 


The use of electricity for sewage and 
for water purification has been attempted 
again and again during the past twenty- 
five years. Some of the attempts have 
been based on but little knowledge of 
things electrical and few, if any, of them 
have shown a real conception of the sew- 
age-disposal problem. Most of them 
have made far more use of the devices 
of the promoter than of the conscientious 
search for truth and progress which 
characterizes the scientist. 

A brief review of some of the most 
notable of the so called electrical schemes 
of water and sewage purification, with a 
brief statement of some of the principles 
governing the possible use of electricity 
for the purposes indicated, is given below 
and a more detailed review, with refer- 
ences to fuller sources of information ap- 
pears elsewhere in this issue. These re- 
views seem called for in view of the space 
given which we also give in this issue 
to a plant installed in 1911 at Oklahoma 
City, Okla., for the treatment of the sew- 
age of that city. The discussion is all the 
more necessary because the Oklahoma 
City plant is an improvement upon one 
installed a little earlier at Santa Monica, 
Calif. The original Santa Monica plant, 
like a number of earlier experimental 
plants of the promoter originally responsi- 
ble for it, was so overloaded with crude 
pseudo-scientific promoting humbuggery 
as to be ridiculous to the well-informed 
but utterly misleading to unsuspicious 
memLers of the general public—and ap- 
parently to some engineers who ought to 
have known better. 

We may state in passing that although 
we have for some time felt that the pro- 
moting vagaries of the antetype of the 
Oklahoma City plant ought to be set 
forth, yet we disliked to give it even the 
publicity of exposure. While the Okla- 
homa City plant appears to have been 
contracted for, built and accepted by the 
city with great disregard of sanitary 
engineering and municipal business prin- 
ciples, yet there seems to have been suffi- 
cient good intention on the part of all con- 
cerned to warrant a description of the 
plant on its merits. This seems particu- 
larly desirable because efforts have been 
and are being made te introduce this or 
other so called electrical systems of sew- 
age treatment in various parts of the 
country. Engineers and the municipal 
public should therefore be informed re- 
garding the Oklahoma plant, its ante- 
cedents, and the general status of the so 
called electrical treatment of water and 
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sewage. These remarks should not be 
interpreted as a condemnation of the 
Oklahoma City plant; but they are de- 
signed to aid in putting on their guard 
those who are more interested in the 
scund progress of sewage and water 
purification than in any particular method 
of treatment. 

Before going further it should be 
stated for the benefit of those who have 
not had occasion to consider the subject 
that there has not yet been devised and 
does not seem likely to be devised any 
method for the direct electrical destruc- 
tion or removal of the impurities of water 
or sewage. All that can be done with 
electricity is to produce some reagent for 
use in water or sewage purification. Any 
such reagent, with the exception of ozone 
and ultra-violet radiations, can be pro- 
duced with equal, if not greater, economic 
and sanitary efficiency by some other 
means than electricity and at some point 
remote from the purification works where 
they are to be used. 

With the exception of ozone and ultra- 
violet radiation, which are not ordinarily 
classed as electrical systems of purifica- 
tion, the electrical phenomenon utilized 
in the so called electrical water- and sew- 
age-purification processes is electrolysis. 
This process is employed to produce 
either an oxidizing agent to reduce or- 
ganic matter, a germicide to kill bac- 
teria, or a coagulant or precipitant to 
assist in clarification by sedimentation or 
filtration. The electrolytic agent may be 
produced independently of the liquid to 
be treated, but in close proximity for im- 
mediate introduction; or it may be pro- 
duced by electrodes immersed in the liquid 
under treatment. William Webster de- 
scribed both methods at least as early as 
1889 and used the latter temporarily on 
London sewage. Hermite and Woolf em- 
ployed the first method nearly twenty years 
ago,and others have tried similar but modi- 
fied processes since. Harris, at Santa 
Monica, in 1908, and in his several earlier 
but merely experimental attempts, used 
electrodes immersed in the liquid under 
treatment, as is being done at Oklahoma 
City. All four of these men, it appears, 
merely produced one form or another of 
hypochlorite by electrolysis. No proof 
has been produced to show that these or 
some other hypochlorites could not be 
bought at least as cheaply in the open 
market. 

This viewpoint exposes the whole sub- 
ject of electrical treatment, real or so 
called, from a new aspect—or one quite 
different from that of even some of the 
most frank and disingenuous promoters. 
From this viewpoint and expressed in its 
simplest terms the real question at issue 
is: can a reagent of given efficiency be 
produced as or more cheaply by some 
electrical method carried out at a muni- 
cipal plant built and operated for sani- 
tary purposes or by some process, whether 
electrical or other, conducted by a com- 


mercial company in competition in an 
open market, and perhaps making and 
selling the reagent as a mere byproduct. 
This view takes away some of the mys- 
terious popular glamor associated with 
electricity, but it certainly lets in a flood 
of light in its place. 

It is a noteworthy fact that even the 
large cities which have used a hypo- 
chlorite for water disinfection have 
bought the commercial product rather 
than attempt to produce it themselves 
by electrolysis. It is perhaps even more 
noteworthy that in water purification, 
where the organic matter to be encoun- 
tered is small, the use of hypochlorite is 
limited to bacterial reduction; and that 
when hypochlorite has been seriously 
proposed for sewage purification it has 
generally been considered advisable to 
remove the organic matter from the sew- 
age before applying the hypochlorite. 

The significance of the facts just stated 
is that hypochlorites, however produced, 
do not seem to be able to compete with 
other agents in the oxidation of organic 
matter, and that since their chief utility 
is aS a germicide, and since organic mat- 
ter has a great affinity for hypochlorites, 
they should be used only as a finishing 
process after the bulk of the organic im- 
purities has been removed by other 
means. This principle is well established 
as regards the treatment of water by 
ozone, and even at that ozone is not ona 
commercially competitive basis with other 
means of reducing bacteria. 

The long and short of the whole matter 
is that in the disinfection of sewage or 
water by any agent yet considered availa- 
ble, whether the agent be produced at the 
sewage works or elsewhere, by electricity 
or some other means, both theory and 
practice indicate the advisability of re- 
moving or reducing the organic matter 
before the application of the disinfecting 
agent, since otherwise a large percentage 
of the agent will be consumed in oxidizing 
organic matter. Furthermore, it is yet to 
be proved that electricity can be used at 
either water or sewage purification works 
for the production of ozone or of hypo- 
chlorites without greater expense and 
greater uncertainty as to sanitary effici- 
ency than would be entailed in the use 
of other and more common means. The 
chief contingency in favor of ozone or 
hypochlorites produced by electricity, 
would be extremely cheap electric power, 
perhaps combined with high freight rates 
on commercial hypochlorites. The same 
general rule applies with even more 
force, judging from the Louisville ex- 
periments, mentioned in our general ar- 
ticle, as regards the electrelytic produc- 
tion of coagulants for use in water puri- 
fication. 

From the foregoing comment, com- 
bined with the historical review given 
elsewhere in this issue, we think it will be 
evident that much remains to be done 
before any electrolytic scheme of sewage 
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treatment can be admitted into the family 


of approved processes or elements of 
processes of sewage purification. 
We should feel that we had not done 


our duty if we failed to point out the 


inadequacy of the Oklahoma City con- 
tract to protect the interests of the city, 
the almost worthless character of such 
mere apologies for acceptance tests as 


were made, the failure of the contract to 
State who was to make the tests, and the 
whotiy inconclusive if not absolutely 
damning character of such test data as 
appears to have satisfied the _ local 
authorities. All these things will be ap- 
parent to any engineer or ordinarily we'l 
informed business man who reads the 
excerpts from the contract, and the re- 
ports of the city and state bacteriologists 
and of the local commissioner of public 
works, as given in Mr. Hinckley’s article.* 

The guarantee clauses of the contract, 
aside from provisions as to daily ca- 
pacity and yearly cost for electric cur- 
rent, consist of sweeping provisions as to 
character of the effluent. This must be 
‘practically neutral and free from odor 
after the gases liberated by the treat- 
ment have had time to escape’’(!); must 
be “free from disease germs” and ‘may 
be discharged into the creek without giv- 
ing offense or endangering the health of 
the public’; and must “not undergo 
secondary decomposition under any cli- 
matic conditions.” 

Aside from an _ assertion that the 
effluent is free from odor, the report of 
neither bacteriologist contains a_ state- 
ment that the contract requirements as to 
sanitary efficiency were met. The bac- 
terial results reported by the city bac- 
teriologist cannot readily be understood, 
if at all. Those of the state bacteriologist 
appear to show non-fulfillment of con- 
tract. Neither set of analyses follow the 
lines almost universally employed by 
those who are accustomed to make sew- 
age analyses or are familiar with the 
literature of the subject and the common 
limitations of sewage purification. 

The report of the commissioner of pub- 
lic works adds nothing to the positive 
data on the sanitary efficiency of the 
plant. The rate of treatment is based on 
a measurement and “estimate” of the 
volume of sewage passing the works, 
made by the “cashier of the water de- 
partment.” The cost of current is based 
on bills actually paid, reduced to a per 
diem basis, but with nothing to show the 
actual average daily quantity of sewage 
treated during the six months the plant 
was supposed to be under test. Nor is 
there anything to show that the bills 


*The “proofs” of the efficiency of the 


Oklahoma City plant would not be com- 
plete without a reference to a certain 
cow named “Daisy.” What purport to be 
bacterial counts of milk drawn from this 
cow before and after drinking from the 
stream which received the effluent from 
the plant have been circulated as _ evi- 


dence of the freedom of the effluent from 
harmful bacteria the supposition ap- 


parently being that bacteria in the water 
appear 


would in the milk 
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rendered by the water department covered 
the cost of the current to that depart- 
ment. 

It is particularly interesting to note that 
while the nearest and only approach to a 
unit cost guarantee was the total annual 
cost for electric current, Mr. Hinckley’s 
figures show that current cost is only 35% 


of the unit cost, or $2.59 against $9.17 
per 1,000,000 gal. The actual yearly 


burden of the plant on the city is raised 
from the 59.17 already given to $12.87 
per 1,000,000 gal. by a state law requir- 
ing the payment of $1000 per year into a 
sinking fund. This requirement may per- 
haps the low depreciation rate 
allowed by Mr. Hinckley. However the 
unit cost figures are viewed, they show 
how little significance could be rightly 
attached to an operating cost guarantee 
which embraced nothing but electric cur- 
rent. 

It appears from Mr. Hinckley’s article 
that a considerably larger plant of the 
same type as that just described is under 
construction at Oklahoma City. It is to 
be hoped that the contract requirements 
for the new plant are better drawn than 
were those for the first one. While this 
is a matter of the irrevocable past, the 
city authorities have it within their power 
to see that whatever sort of acceptance 
test the contract authorizes is carried out, 
instead of accepting a second plant on the 
strength of such inconclusive and largely 
meaningless reports as are reprinted else- 
where in this issue. 

Notwithstanding the length of this dis- 
cussion we have been wnable to give, 
except by suggestion, more than a partial 
idea of the magnitude, and in some in- 
stances the absurdity, of the claims made 
for various so called electrical processes 
of water and sewage purification and the 
actual results obtained. Aside from the 
work of Webster, the forerunner, which 
was creditable in view of the arts of elec- 
tricity and sewege and water purification 
as developed up to that time, and the tests 
at Louisville, which were conducted on a 
comprehensive and scientific basis, none 
of the projects or actual plants for the 
electrolytic treatment of sewage or water 
appear to have been in the hands of men 
thoroughly versed in the principles and 
practice of either electricity or of water 
and sewage purification. The Woolf plant 
at Brewsters was a very small one, in- 
stalled for a special purpose, but under 
promoting and political rather than scien- 
tific auspices. Whether tests of its effici- 
ency were made in later years we cannot 
say, but that the city would install a 
duplicate of it now we do not believe. 
The Woolf plant of Danbury was virtu- 
ally abandoned by court order, after a 
baftle between sewage experts, as not 
preventing the nuisances it was built to 
abate. So far as we know, little or noth- 
ing of practical value has yet come from 
the comparatively recent British oxy- 
chloride process, except to point the way 


excuse 
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to still more recent of commercial 
hypochlorites in water purification and to 
Stimulate trials of the use of the same 
agent in sewage purification—the indica- 
tion in the latter case being in favor of 
treating a clarified effluent unless under 
exceptional circumstances. 

The Harris magneto-electric experi- 
mental plant at Louisville was a ‘‘com- 
plete failure.” The Brownell and Mark 
electrodes and other tests made independ- 
ently at Louisville by Mr. Fuller were 
only less discouraging in their results. 


use 


The Harris magneto-electric system at 
Santa Monica had to be materially altered 
in important elements before it became at 
all practicable, and the magnets were 
finally abandoned as of no use, or of in- 
sufficient value, even for popular ex- 
ploitation purposes. His equally ridicu- 
lous “Sparking drum” had been abandoned 
after the first Louisville tests. Finally, the 
modified Harris systems at both Santa 
Monica and Oklahoma City, while accepted 
by the respective city authorities, vouched 
for in general terms by various persons 
in official or unofficial positions, have 
never been subjected to tests which would 
show either their sanitary or economic 
efficiency The unit cost figures in Mr. 
Hinckley s article are in part estimates, 
and since the accompanying reports show 
little as to what the plant is really accom- 
plishing and that little is clouded by the 
vagaries of the report, there is reason to 
believe that the net outcome at Oklahoma 
City is a large unit outlay for results 
which could be attained by some other 
method at less cost. 

A quarter century of experimental and 
practical tests leave the so called elec- 
trical processes of water and sewage 
treatment little further advanced than at 
the beginning. Some of the self delusions 
of the past seem to have sprung from a 
misconception of the very nature of elec- 
tricity—-from the idea that it was a mys- 
teriously potent fluid instead of a mere 
manifestation of energy. Both theory and 
experience are alike against, the direct ap- 
plication of electrolysis to the purification 
of either sewage or water, particularly 
liquids of either sort which contain con- 
siderable quantities of organic matter. 
The idea of “electrocuting bacteria,” 
moreover, is as idle as that of killing the 
fishes in the sea by passing either high- 
or low-tension current say from Boston to 
Philadelphia. 

Finally, we are not blind to the fact 
that in the march of scientific progress 
some method of utilizing electricity in 
sewage and water purification may be de- 
vised which will be a valuable aid to other 
processes, or even supplant them under 
some conditions; but we wish to empha- 
size the fact that if real advance is to be 
made, the methods of the promoter must 
be abandoned for those of the electrical 
and the sanitary engineer, the chemist 
and the biologist, each versed in his sci- 
ence and familiar with the state of his art. 
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Annual Convention of the 
National Association of 
Cement Users 


The eighth annual convention of the 
National Association of Cement Users 
was held in Kansas City, Mo., from March 
11 to 16, 1912. This is the first time 
in the history of the Association that it 
has crossed the Mississippi River for its 
annual meeting and the experiment was 
looked forward to with interest. As was 
to be expected the attendance was not 
quite so large as hitherto but was never- 
theless of very respectable proportions, 
especially toward the end of the meet- 
ing, when the cement show was opened 
in a near-by convention hall. 

The convention comprised five morn- 
ing sessions, one afternoon session and 
five night sessions in the six days, in ad- 
dition to a most successful banquet on the 
only remaining open evening. Contrary 
to some of the previous conventions of 
the Association, however, no additional 
meetings were required by overflow so 
that, at any rate, four afternoons were 
left open for such business or pleasure 
as the members might wish. Although 
there was an extraordinarily long pro- 
gram most of the papers were presented, 
though some of the committee reports 
did not receive the desired attention, as 
explained below. 

PRESIDENT’S ADDRESS—President Rich- 
ard L. Humphrey’s presidential address 
consisted of a lecture illustrating some re- 
cent developments in concrete construc- 
tion in Europe, as observed by him in a 
recent visit. He particularly commended 
the European engineers in their develop- 
ment of the material and advised Amer- 
ican engineers to profit by the example 
set there. He noted, however, that the 
prevailing low cost of labor in Europe 
made possible many manipulations of the 
material and architectural embellishment 
which would not be possible in this 
country. 

BUSINESS SESSION—It was reported that 
there were at present 1092 members of 
the Association as compared to 1048 a 
year previous. The Executive Board de- 
cided not to recommend the proposed in- 
crease in annual dues from $5 to $10, but 
recommended that an additional effort be 
made to obtain new members so that the 
desirable, but expensive, work of car- 
rying on the association and particularly 
of issuing its publications, be continued 
at its present high grade. 


COMMITTEE REPORTS 


One of the important duties of the 
committees of this Association, if not the 
most important duty, is the formulation of 
reports embodying the standard practice 
along the particular line that the com- 
mittee represent. These reports are first 
presented to the Association as “‘Recom- 
mended Practice,” and when that has ap- 
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parently reached a stable stage, they are 
changed to “Standard Specifications,” or 
“Standards,” both of which steps have 
to be approved first by the convention as- 
sembied- and then by a letter ballot of 
the members. Necessarily the greater 
part of the work in making these stand- 
ards must be done by the committee it- 
self. but it is highly desirable that the 
members be allowed an active voice in 
their preparation, which can only be had 
by participation either in person or by 
letter in the discussion on the floor of 
the convention. Such an active participa- 
tion was not evident at this meeting, part- 
ly because of the lack of available time 
(on account of the presentation of pa- 
pers, which also is a necessary function 
of the Association) and partly because 
the committee reports were not available 
to the members until they came upon the 
floor of the convention, when obviously 
it is too late to allow of any intelligent 
discussion. To avoid this difficulty in the 
future, it is proposed that all committee 
reports involving standards shall be in 
the hands of the membership at least 20 
davs before the annual meeting, which 
leaves ample time for anyone interested 
to prepare a discussion. 

The committee reports presented were 
as follows: 

MEASURING CONCRETE—This committee 
reported that the present generally ac- 
cepted method of measuring all kinds of 
concrete for bids by the cost per cubic 
foot is fundamentally wrong, mainly be- 
cause it includes in such cost the cost of 
forms, finish and reinforcement, which 
items may vary exceedingly for the same 
volume of two different pieces of work. 
It therefore recommended a new system 
for measurement, which provides that 
monolithic concrete should be divided into 
its component structural parts, each to 
be priced separately, that ornamental 
cast concrete should be measured the 
same as cut stone now is, viz., by its lim- 
iting cubical measure and that structural 
cast concrete should be measured in the 
same manner as structural steel now is, 
viz., by separate estimates for manufac- 
ture and for erection. The recommenda- 
tion was accepted, with a few amend- 
ments, to be printed as information. 

SPECIFICATIONS AND METHODs OF TESTS 
FOR CONCRETE MATERIALS—The first re- 
port of this committee is largely tentative, 
and confines itself entirely to a discus- 
sion of the tests for fine aggregate or 
sand. The report states decidedly that 
at present not enough attention is given 
to the tests of the sand making up the 
fine aggregate of concrete and _ insists 
that such tests are fully as important as 
those for cement, which are so generally 
required. It states that while granulo- 
metric analysis and purely visual or man- 
ual tests of sand are of some value in 
discarding poor sand, the only really ef- 
fective tests is a strength test on a ce- 
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ment mortar made from the sand. It 
supplements this recommendation by 
some suggestive methods now in vogue 
in certain laboratories. The report was 
accepted as a progress report. 

BUILDING BLOCKS AND CEMENT PROp- 
UCTs—This committee submitted i 
“Standard Specification for Testing Con 
crete Architectural Stone, Builders Blocks 
and Brick,” and ““Recommended Practice 
for Plain Concrete Drain Tile” and for 
“Concrete Architectural Stone, Building 
Blocks and Brick.” These were referred 
to letrer ballot for approval. 

TREATMENT OF CONCRETE SURFACES 
The report of this committee made last 
year was most thorough and the only 
changes this year were a few verbal ones 
in the main portion of the report and a 
suggested series of methods for testing 
waterproofing agents. This latter section 
was referred to the Committee on Speci- 
fications and Methods of Tests for in- 
corporation in its standards. The Pro- 
pesed Specifications for Portland Ce- 
ment Stucco, reported last year, was re- 
ferred back to the committee with the 
recommendation that it confer with two 
other societies which have prepared sim- 
ilar specifications, viz.: The Associaiton 
of American Portland Cement Manufac- 
turers and the Metal Lath Association, 
for a possible standardization of all the 
specifications. 

ROADWAYS, SIDEWALKS AND FLOooRS—- 
This committee submitted revisions of 
the old specifications on “Portland Ce- 
ment Sidewalks,” “‘Concrete Road and 
Street Pavements,” and ‘Portland Ce- 
ment Curb and Gutter” and new speci- 
fications on “Plain Concrete Floors” and 
on “‘Reinforced-concrete Floors.” They 
were all submitted to letter-ballot for 
approval, without discussion. 

REINFORCED-CONCRETE AND BUILDING 
Laws—At the convention of the associa- 
tion last year it was recommended that 
this committee endeavor in the ensuing 
year to carry on loading tests on com- 
pleted buildings of reinforced concrete 
using the then new method of measuring 
elastic deformation of the various mem- 
bers, so that some more definite idea of 
the behavior of these structures under 
lead might be gained. The committee 
managed to raise by special subscription 
a sum of money sufficient to carry on 

four such tests with the aid of the 
services of the testing force of the Uni- 
versity of Illinois Experiment Station and 
several reinforced-concrete concerns. 
These four tests were reported in detail 
at the convention. They embraced two 
buildings of the beam and girder type, 
one of the flat-slab floor type and one 
model full-size panel of a two-way tile 
and concrete floor. The measurements 
were all under the direction of experi- 
enced men and were most carefully con- 
ducted, and it is felt that a great step 
forward has been made in relating the 
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behavior of 
load to its 


reinforced concrete 
The report 
centains full data on the experiments to- 
with the computed stresses oc- 
curring in the members under load and 
designed stress for the same condi- 
They are too lengthy to describe 
ether than briefly, but it is to be noted 
that tension in concrete, which, of course, 
is not figured 


design. 
gether 
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tions. 


in design, plays an in:- 
portant part in strengthening a structure 
under elastic deformation. In those sec- 
tions of a member where the tensile 
value of the concrete is exceeded the 
computed stresses are very close to the 
observed, whereas in the other sections 
the discordance is quite marked. A future 


issue of ENGINEERING News will con- 
tain an abstract of the report. 
INSURANCE—The report of this com- 


mittee consisted in additional recommen- 
dations which were not read but approved 
for printing in the Proceedings of the 
Association. 


NOMENCLATURE—-This committee sub- 
mitted as information a tentative set of 


definitions of terms used in the concrete 
industry, which is to be printed as in- 
formation. 
PAPERS 
The program called for 55 papers be- 
sides the committee reports. 
possible to present all of 


It was im- 
these but a 


very great number were brought before 
the meetings. A resumé of the more im- 
portant ones appears below: 


FLAT SLAB FLoors—Practically all of 
one session was devoted to a discussion 
of the design of the flat-slab or girderless 
floor system which is now engaging the 
attention of so many concrete engineers. 
The discussion was started by a paper 
by Sanford E. Thompson entitled, **The 
Practical Design of Reinforced-Concrete 
Flat Slabs.” This is an amplification of 
Mr. Thompson’s well known theory as de- 
scribed in Taylor & Thompson’s ‘Rein- 
forced Concrete.” It assumes the system 
to be a flat circular plate extending with 
no curvature under load for a certain 
circumferential distance out from the col- 
umn and supporting along that circum- 
ferential line (approximating the irreg- 
ular line of inflection) the rest of the 
plate as a simple beam. The design of 
this circular supporting plate is depend- 
ent upon the indeterminate moments ex- 
isting in it, and for the solution of these 
moments Mr. Thompson has used as a 
basis Prof. H. T. Eddy’s theory of flat 
plates, from which he has deduced (by 
a complicated mathematical process not 
given in the paper) a series of moment 
formulas to be applied to the critical 
parts of the plate. These moment form- 
ulas contain certain constants, depending 
upon the dimensions of the column and 
span, which constants have been plotted 
to curves and appear as such in the paper. 
For the design of the supported slab a 


wl . 
moment value of = «Ss assumed as a 
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safe ratio compared to the apparent value 
,_ wi ; ‘ er 
of -— obtained in the building tests on 


3 
flat-slab floors reported in the last con- 
vention of this Association. A typical de- 
sign is worked out by Mr. Thompson by 
the aid of the diagrams and tables that 


accompany the paper. He states that 
values so obtained agree closely with 
those observed in the aforementioned 


tests, though it was pointed out in the 
discussion that this agreement is only for 
the near the column head and 
not for the middle of the slab. 

A. E. Lindau (Chicago, III.) criticized 
the paper on the ground that the as- 
sumptions of moments and stress made 
by Prof. Eddy were very questionable. 
Observations which have been made on 
elastic flat slabs of rubber (see paper 
by F. J. Trelease below) show that the 
line of contraflexure is not a circle and 
that assuming it to be such introduces 
various errors in the design. Prof. A. N. 
Talbot (University of Illinois) stated that 
the behavior of concrete under compres- 
sions in two directions 90° apart in the 
same plane is different from one-direc- 
tion compressive action, and until this had 
been thoroughly investigated the appli- 
cation of Poisson’s ratio (which was used 
by Mr. Thompson in the mathematical 
derivation of the supporting plate mo- 
ments) is doubtful. Limited tests made 
at the University of Illinois on 
shaped concrete members under compres- 
sion at the ends of both arms of the cross 
showed less deformation in the area com- 
mon to both arms than in either arm. 
He was not prepared to state how far this 
would affect the design of flat slabs, but 
considered it a field for investigation. 

F. J. Trelease (Chicago, Ill.) read a 
paper entitled, “The Design of Concrete 
Flat Slabs,” which described in detail an 
involved series of tests recently carried 
on by the Corrugated Bar Co. to be used 
as a basis for establishing a flat-slab de- 
sign. The fundamental knowledge need- 
ed to proceed to such a design relates to 
the behavior of an elastic flat slab sup- 
ported by points and under a uniform 


stresses 


cross- 


load. If the appearance of such a slab 
could be determined and the inflection 
lines noted the action of the internal 


forces might be better understood. To 
this end, after considerable study of va- 
rious materials, a small flat rubber plate 
about in. thick and some 3 ft. square 
was placed on carefully spaced small 
square columns as the top of an air-tight 
box, which was exhausted of air by a 
pump, thus permitting the accurate meas- 
urement of the downward pressure on 
the surface as well as an observation of 
the convolutions of that surface under 
load. By the aid of a microscope and 
carefully placed indicator strips of brass 
fastened to the surface the progressive 
movement of all parts of the slab was ob- 
served and measured under load. From 
these observations deflection diagrams 
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were drawn and, by the aid of other tests 
on the elastic properties of the material, 
moment diagrams plotted. As a part o: 
the work, models were made showing 
the exact state of the deformations, so 
that the behavior of the slab might be ap- 
parent. 

Using these studies as a basis a method 
of designing the slabs was worked out, 
in which the position of the lines of in- 
flection is definitely determined and the 
moments thereby computed. The tests 
were extremely useful as showing the 
exact behavior of a homogeneous flat 
slab under load, even though the behavior 
of ‘a non-homogeneous reinforced-con- 
crete slab may not be precisely the same. 

“TESTING BUILDINGS UNDER LoAp—In 
line with the report of the Committee on 
Reinforced Concrete and Building Laws 
noted above, Prof. W. A. Slater (Uni- 
versity of Illinois) delivered a paper 
entitled “The Testing of Reinforced-Con- 
crete Buildings Under Load,” which de- 
scribed the technique of such testing. In 
ali, eight buildings have been so far 
tested under this system of precise meas- 
urement of material deformation and the 
degree of accuracy has been increasing 
with each new test. He emphasized the 
need for the greatest care in the meas- 
urements, which should be made by men 
experienced in this type of work. Even 
with such expert aids the number of 
readings must be large so that pos- 
sibilities of errors be lessened. As re- 
gards loading material he stated that any 
heavy material may be used, though those 
that lend themseives to ease of removal 
and do not tend to arch are the best. 
Arching action, however, may be avoided 
by the division of the load into a number 
of smaller parts, which also allows room 
for the observation points. The load, 
while not over the whole system of panels 
under test, may be so arranged as not 
to cause moments and stresses very 
greatly different from those caused by a 
total uniform load. Finally he stated 
that all cracks, however minute, should 
be observed, as they are very valuable 
indicators of conditions of stress. The 
cost of these tests has varied from S50 
to S2000, so there is not much basis for 
any estimates on future work. 

FIELD TESTS FOR CONCRETE—F. von 
Emperger, of Vienna, Austria, sent a 
paper entitled “The Necessity of Field 
Tests for Concrete” which described in 
detail the field flexural test which he has 
devised and which was described in 
ENGINEERING News, Dec. 21, 1911. This 
test consists in the molding and break- 
ing under simple flexure on the job of 4 
series of small simply reinforced beams 
so designed that the relation of the break- 
ing load to the available crushing strength 
of the concrete is direct and mathemati- 
cally simple. In using this method, 
concrete may be taken from the work as 
it is being laid and its strength tested 
at regular stated intervals, the results 
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being used both as a criterion of strength 
and of the time limit for form removal. 
In the discussion, Prof. A. N. Talbot said 
that while the necessity for some such 
test beam is very apparent, it seemed 
that Mr. von Emperger’s beam was so 
small as to make its manufacture on 
work very difficult. He thought that a 
good deal of study would be required to 
design a beam which at the same time 
would be easy of manufacture and con- 
cordant in testing results. President 
Humphrey reported that in a recent visit 
to Europe he was not favorably im- 
pressed with the concordance of results 
on the von Emperger beams or with the 
reliability of the values gained from 
them. 

G. H. Bayles, of the New York Dock 
Co., New York, presented a paper along 
similar lines to the one above, describ- 
ing field tests on concrete cubes made 
along with actual construction on a ware- 
house in Brooklyn, N. Y. The results 
of these tests are given in a paper written 
by Mr. Bayles for ENGINEERING NEws, 
and to appear soon. 

Rudolph J. Wig (U. S. Bureau of 
Standards) described some tests made 
by the former government laboratory at 
St. Louis (now under the U. S. Bureau 
of Standards) in which three different 
contractors, under the direction of the 
laboratory experts, simultaneously and 
at the same location made test beams 
of similar design and composition, each 
according to his own field methods and 
with his own force, the only variables be- 
ing in methods of mixing and the amount 
of water used, which latter, however, 
was carefully measured for purposes of 
record. The beams so made were then 
tested under load and compared with 
similar tests of laboratory-made beams. 
The percentage of variation ran all the 
way from 100 to 200% in almost every 
beam, two of the contractors’ beam- 
series running far below the laboratory 
tests and those of one contractar, which 
latter two were about the same. It ap- 
pears from the results that in time the 
strength of all the beams would have 
closely approximated one another, but 
for the early tests the variation was very 
marked, showing how greatly the method 
of mixing affects strength. The tests are 
soon to be published in a government 
bulletin with full details given. 

CLACKAMAS RIVER DAM—H. V. Schrei- 
ber (Philadelphia, Penn.) described ithe 
construction of a hollow reinforced-con- 
crete dam of the Ambursen type recent- 
ly compieted for the Portland (Ore.) 
Railway Light & Power Co. The dam it- 
self presents no particular novelty except 
in the investigation of its foundations, 
which are on a lava-rock formation of de- 
cidely porous nature. The outward ap- 
pearance of this rock was such that fears 
were entertained as to its safety as a 
dam footing, and extensive boring and 
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grouting investigations were made pre- 
vious to the design. 

It was then decided that the work was 
sufficiently strong to bear safely a pres- 
sure of 100 Ib. per sq.in., and a hollow 
reinforced-concrete dam was. designed 
giving just about that unit pressure on 
the base. In order to ensure against 
percolation under the dam, however, it 
was decided to grout the porous rock un- 
der the line of the toe of the dam, thus 
forming there a solid cut-off wall. These 
grouting Operations were carried on by 
boring two continuous lines of holes 
across the dam site, filling them with 
grout under 100 lb. pressure, and then 
horing a middle line of holes, which were 
put under the same water pressure as the 
dam was designed to withstand, mean- 
while observing the leakage through these 
test holes. In completing the grouting 
operations it was found that no leakage 
occurred in the test holes, although the 
grout holes showed considerable leakage 
before the grouting operation. The power 
developed is about 25,000 hp. under 83- 
ft. head of water. 

CONCRETE FOR GAS-HOLDER TANKS 
In a paper entitled “The Suitability of 
Concrete for Gas Holder Tanks,” Her- 
bert W. Alrich (Consolidated Gas Co., 
N. Y.) opposed the use of anything but 
steel for such tanks. His opposition to 
concrete was on the ground of its greater 
cost, longer period for construction, lia- 
bility to impairment from deteriorating 
external elements, difficulties of repairing, 
possibilities of corrosion, inaccessibility 
of metal, greater load on foundations, 
difficulty of inspection and supervision and 
increased labor for excavation. It was 
pointed out in the discussion that with 
the exception of the last point, these 
objections would hold in any type of con- 
struction where concrete is used in com- 
petition with steel, so that the objections 
were against concrete as a whole and not 
against it as a material for gas-holder 
construction. 

LARGE REINFORCED-CONCRETE DOMES 
Dr. S. J. Trauer (City Building Engineer, 
Breslau, Germany) sent a paper describ- 
ing a monster reinforced-concrete con- 
vention hall, now being built at Breslau, 
the main feature of which is a hemi- 
spherical dome, composed of semi- 
circular reinforced-concrete ribs of 220- 
ft. span, which abut against a circular 
ring held up in turn by arches in the line 
of its circumference and by flying buttress 
half domes, in all a most complicated 
structure. A paper describing the ‘“De- 
sign of the Reinforced-Concrete Dome of 
the St. Louis Cathedral,” by Hugues 
Brussel (St. Louis, Mo.) was read also, 
but only by title. 

CEMENT SEWER PipE—A paper entitled 
“Advantages and Durability of Cement 
Sewer Pipe,” by Gustave Kaufman 
(Brooklyn, N. Y.), described in some de- 
tail the construction and operation of a 


machine now in use making pipe under 
24-in. diameter for use in the sewers of 
Brooklyn, where similar pipe to the ex- 
tent of 400 miles has been laid in the 
past 40 years. These pipes have given 
good satisfaction, showing superiority in 
wear and first cost over any other type. 
The latier part of the paper was de- 
voted to a refutation of the charge that 
sewage attacks the concrete of small 
pipe, based mainly on the good behavior 
of the Brooklyn sewers. 

A paper by Prof. Duff A. Abrams 
(University of Illinois) entitled ‘*Meth- 
ods of Testing Cement Pipe,” described 
a portable testing machine which has 
proved of good service in the laboratories 
of the University of Illinois. It consists 
primarily of a long lever arm, simply 
weighted at one end and hinged at the 
other, with a bearing block between. The 
pipe under test is placed between this 
block and a base plate and crushed by 
the increase of the weight on the extended 
arm. 

CONCRETE FENCE Posts—-Two papers 
by railway engineers, Messrs. W. J. 
Towne (Chicago & Northwestern R.R.) 
and L. J. Hotchkiss (Chicago, Burling- 
ton & Quincy R.R.), described plants 
installed by railways for the manufacture 
of fence posts. As yet these plants have 
hardly reached a permanent basis, but the 
product turned out has been uniformly 
good and has cost just about the same, 
or perhaps a trifle more, than the ordi- 
nary cedar post heretofore used. Both 
companies have been well pleased with 
the work. 

CONCRETE BripGes—W. S. Gearhart 
(State Highway Engineer, Kansas) de- 
livered an illustrated lecture showing the 
bad and good bridges which have been 
built by towns and counties in the State 
of Kansas. The slides illustrating the 
lecture are ones used by Mr. Gearhart in 
his publicity work for the State High- 
way Department, in its efforts to persuade 
communities to build permanent strong 
bridges instead of the sometimes origi- 
nally cheap but in the long run highly ex- 
pensive bridges which the average lay 
highway body is apt to provide. He was 
particularly critical of the light steel 
bridges, so light “that one could scarcely 
take a picture of them” and the “tube” 
or steel cylinder piers so poorly founded 
and braced as to afford a fair victim to 
all excessive floods. He did not advise 
concrete bridges to the exclusion of all 
others but mainly insisted on some type 
of strong bridge built under competent 
engineering supervision. He did advocate, 
however, for the generally flat country of 
Kansas, the girder type of concrete bridge 
which has been so effectively developed 
by the State Highway Department of 
Illinois. 

Following Mr. Gearhart, D. B. Luten 
(Indianapolis, Ind.) read a paper advo- 
cating the use of concrete arches instead 
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He 
claimed that the arch is the natural form 
in which to mold concrete, that it is less 
liable to failure from settlement than the 
girder and that it presents fully as effec- 
tive a under most conditions. 
W. H. Finley (Chicago & Northwestern 
Ry.) in a paper entitled, “Flat Slab 
Bridges,” presented the advantages of this 
type for railway work. 

HiGHwaAys—M. O. Eldridge (U. S. 
Office of Public Roads) delivered an il- 
lustrated lecture showing good types of 
highways in the ancient and modern 
world, some examples of deplorably bad 
roads in this country and some typical 
views in the progress of making ma- 
cadam, sand-clay and bituminous sur- 
faced highways. Preparatory to the lec- 
ture he presented some figures prepared 
by the U. S. Office of Public Roads to 
the financial beenfit to be derived 
from road improvement. According to this 
estimate, if only 20% of the public roads 
in the United States were improved there 
would be an annual saving to .the coun- 
try of $250,000,000 per year, made up in 
increased value of land and saving in 
cost of haulage and in cost of harness and 
equipment. This is partly based on an 
estimated cost for haulage on a bad coun- 
try road of 25c. per ton mile and of 12'c. 
per ton mile on a good road. He did 
not say how this saving is to be directly 
transmuted into funds for road construc- 
tion and maintenance. 

This was followed by a talk by County 
Judge H. C. Gilbert (Kansas City, Mo.) 
on “The Necessity of National Aid in 
Good Roads.” This address first referred 
to the past action of the federal govern- 
“ment in the construction of roads, a move- 
_ ment which was stopped by the growth 


of the flat girder bridge of concrete. 


waterway 


show 


of the railway, passed on to the ob- 
vious benefits to be derived from road 
construction and then presented some 


arguments in favor of national highway 
construction. Briefly these were that the 
government owes to the various communi- 
ties a certain compensation for the uses 
of roads for postal purposes, that it has 
spent vast sums on other national en- 
terprises such as rivers, harbors and pub- 
lic buildings, that it now improves the 
roads in the insular possessions, that it 
benefits the manufacturers by a protective 
tariff and therefore should benefit the 
farmer by highway construction. Judge 
Gilbert did not refer to the details of 
raising money for this construction or of 
the disbursement of it equally among the 
various states. 

CONCRETE ROADWAYS—Two papers de- 
scribing concrete roadways or street pave- 
ments were read, one by F. P. Wilson, 
city engineer of Mason City, Iowa, and 
the other by E. W. Groves, city engineer 
of Ann Arbor, Mich. In Mason City, about 
70,000 sq.yd. of the pavement described 
has been put in at a cost of $115,000 and 
has been in service for various periods 
up to three years with good results. It is 
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a two-course pavement, the bottom of 5 
in 12s laid on a solid 
footing and the upper course, bonded to 
the bottom while the latter is still wet, a 
2-18.,. 132 mortar. It is provided 


stone concrete 


:2 sand 
with asphalted expansion joints along the 
curbs and across the street at intervals of 
25 ft. and in the newer streets of 37 
ft. Later improvements provide a steel 
guard plate at expansion joint. 

The Ann Arbor pavement is a bitumin- 
ous coated concrete roadway, formed by 
placing a thin coal-tar skim filled with 
sand upon a solid concrete base. With- 
in the last three years 84,000 sq.yd. have 
been laid at an average cost of S51 per 


sq.yd. In construction there is a base 
course of 4'. in. 1:8 (run-of-bank 
gravel) concrete and a bonded 1!.-in. of 
1:2 (gravel bank) upper course. In the 


new construction a 6-in. 1:4'5 one-course 
section is to be used. On this, when hard- 
ened, is spread a hot bitumen at the rate 
of '. gal. per sq.yd. of road surface and 
this is then brushed smooth with an old 
sweeper. While still hot a thin coating of 
torpedo sand is spread over the surface 
and the whole surface compacted by the 
regular traffic, to which it is immediately 
opened. This tar coating approxi- 
mates '4-in. in thickness and is estimated 
to cost 7c. per sq.yd. It is thought it will 
need replacing in a comparatively short 
time, though three years has not yet 
shown it to be necessary 

OTHER PApeRS—A. O. Cunningham 
(Wabash R.R.) in a paper entitled “The 
Use of Reinforced Concrete on the Wa- 
bash R.R.,” showed many views of the 
bridges, abutments and culverts of con- 
crete in that road. The Wabash R.R. 
was the first in this country to adopt 
reinforced concrete for its structures, an 
abutment having been built in 1902. It 
is interesting to note that as a result of 
experience, its engineers have adopted a 
high-carbon deformed reinforcement, us- 
ing 18,000 lb. per sq.in. as a safe tension 
value and a 1:2:4 concrete capable of 
standing 2400 lb. per sq.in. in 60 days, 
with a designing unit stress of 800 Ib. 
per sq.in., both values somewhat higher 
than in current official specifications. 

E. Lee Heidenreich (Kansas City, Mo.) 
described the growth of the use of rein- 
forced-concrete grain elevators in this 
country since the first built in 1899. Par- 
ticular interest is now being shown in 
small farmer’s elevators of about 50,000 
bushel capacity, which are being built in 
square sections instead of the circular 
tanks generally used for the larger ele- 
vators. 

James L. Darnell (Kansas City, Mo.) 
showed a number of views of buildings 
recently erected by the unit system of 
construction, in which each member is 
cast on the ground, swung into place and 
fitted together in the structure by inter- 
locking reinforcement and poured grout- 
ing. The development of the interlocking 
feature has been the leading factor in 
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the growth of this system, as the joints 
unless thoroughly made are apt to prove 
weak places in the structure. 

Other papers upon subjects heretofore 
described in ENGINEERING NEWS were 
“Cement for Protecting Steel Pipes along 
the New York Aqueduct,” by Alfred D. 
Flinn (Board of Water Supply, N. Y.), 
and ‘“Reinforced-Concrete Telegraph 
Poles, Pennsylvania, R.R.,” by George 
Gibbs (Pennsylvania R.R.) 


OFFICERS 


The officers for the present year were 
reélected for the coming year, with Rich- 
ard L. Humphrey (Phila, Penn.), as 
President, and H. C. Turner (N. Y.) 
Treasurer. The Secretary is E. E. Krauss, 
Harrison Bldg., Philadelphia. 








Schemes for 
extensively 


years 


“gravity” railways were 
agitated in New York 2060 
prior to the contsruction of 
the Rapid Transit underground lines and 
the tunnels under the East and North 
Rivers. These schemes are brought to 
mind by the news that a gravity tube 
railway system is now being exploited in 
London. The engineering supplement of 
the London “Times” of Feb. 21 devotes 
two columns to a description of the sys- 
tem, which is the invention of E. W 
Chalmers-Kearney. Mr. Kearney follows 
previous inventors of gravity railways in 


ayo 


placing his stations at summits with a 
steep grade on either side. The grade 
proposed is 1 in 7 or over 14 per cent. 
and between stations two miles apart 
the line would descend to a depth of 
100 ft. It is estimated that by this 
means about five-sixths of the powe) 
required for accelerating the train, as 
well as the wear and tear due to the 
use of brakes for stopping at stations 
will be saved. Mr. Kearney also imi- 
tates numerous American inventors by 
adopting a single-rail system, the car 
being kept upright by a central over- 
head guide rail. The novel feature in 
his scheme is the proposal to use only 


a single track for trains running in both 
directions. 


There are automatic turn- 
outs at stations, so that a train entering 
the station from either direction takes 
the turnout at the right. These turnouts 
are supposed to be interlocked so that 
a train cannot start from a station if 
the section between it and the next 
station is already occupied by a train 
The inventor's confidence in the safety 
of his scheme is set forth as follows in 
the “Times” article: 


In order that all question as to safety 
may be set at rest it should be pointed 
out that the mono-tube offers a greater 
degree of safety than the ordinary work- 
ing of tube and surface railways, inas- 
much as it is impossible for more than 
one train to occupy any given line at 
the same time and the possibility which 
exists on the present tubes of a rear- 
end collision is thereby removed. In 
addition the single-tube system ensures 
that a train will never be stopped be- 
tween stations for signals, as before the 
train can move the line must be clear 
to the next stop. 

That automatic blocking and _ inter- 
locking can make a single-track road 
safer than a double-track road will be 
comforting news to a good many Amer- 
ican railway managers. 

The most surprising 
whole scheme is that its inventor has 
been able to raise money enough to 
build a full-sized car 45 ft. in length and 
8 ft. in width to demonstrate his ideas. 


thing about the 
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The Alleged ‘‘Volcano’’ in 
Culebra Cut 


Widely published newspaper dispatches 
reported last week the appearance of vol- 
canic action in Culebra Cut, the escape of 
steam, blue smoke highly charged with 
sulphur, and gas hot enough to fire com- 
bustible materials. An official report on 
the occurrence is given in the Canal 
Record of Mar. 6. It appears that on 
Feb. 12, the Division Engineer of the 
Central Division reported on the phe- 
nomena as follows: 

A little 


noticed that 
described 


than three weeks ago I 
the muterial at the locality 
was sending up in the early 
quite a thick cloud of white 
Vapor. I examined the spot 
two afterward and found that 


less 


morning 
Steam or 
a day or 


for a width of about 20 ft., length of 
about 100 ft. and a depth of about 15 
ft., the entire mass of material recently 
blested appeared to be heated to a con- 
siderable temperature. Steam was es- 
caping from numerous small openings 
and from four principal vents, or open- 
ings: the smallest of the four being 
about three inches in diameter and the 
largest about one foot. The tempera- 
ture was so high that the hand could 
not be held at the mouth of the larger 
openings for more than a second or two, 
and when withdrawn was quite moist, 
showing quite unmistakably the pres- 
ence of steam or heated vapor. The 


sides of two of the vents were encrusted 


both with white ana yellow powdered 
material, the yellow appearing to be 
sulphur. What the white powder was 
I am unable to state. 

I have observed this locality almost 
daily for over two weeks, and within 
the past four or five days there has been 
quite a change in two important char- 
acteristics. The temperature has in- 
creased and a pale blue smoke, instead 


of steam, is now emerging from. the 
vents. The odor of sulphuric acid, which 
wes very marked when only 
fully as marked 
the 
took a 


steam was 
emerging, is today. To 
give an idea of temperature of the 
larger vent I nine-inch brown 
Manila envelope and held it at the mouth 


of the largest vent for three seconds, 
when it was totally destroyed, although 
it did not ignite in flame. I then took 
a piece of the white pine covering of 
a dynamite box and held it for three 
minutes within the mouth of the larg- 
est vent and on withdrawing it, it was 
completely charred, so that another 
three or four minutes’ exposure would 


probably have carbonized it completely 


I would respectfully recommend that 
the 


Commission Geologist be requested 


to make a careful examination and sub- 
mit, as promptly as possible, a report 
on this matter, as it is one of great 


interest to the work and undoubtedly 


eoncerns the safety of our men who are 
handling dynamite. As you may recall, 
we have had premature explosions in 
the past on at least two occasions due 
to chemical heating of the rock, and T 
am convinced that the material which 


T have described was hot enough to have 
readily fired dynamite at any time with- 
in the past three weeks. 

The following is extracted from the re- 
port of the Commission Geologist, D. F. 
MacDonald: 

The marl shales, through which Cule- 
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bra Cut extends, in the region opposite 
the Culebra railway station, have, from 
time to time, on exposure to the atmos- 
phere, become hot. The-intensity of this 
heat has varied from noticeably warm to 
a temperature sufficient to readily char 
wood, without, however, causing it to 
burst into a flame. The duration of this 
heating has been from a few days to sev- 
eral weeks. These shales are dark, thin- 
bedded, soft, and easily crumbled, and 
some of the lavers are largely fine basic 
tuff, or volcanic ash, loosely cemented by 
lime. Other beds contain more carbona- 
ceous material, with some local partings 
of lignite, an inch to a foot or more thick. 

After exposure to the atmosphere by 
drilling, or blasting, certain local areas of 
this formation become, in the course of a 
few days, warmed up, and as the heating 
goes on the carbonaceous matter in the 
shales is gradually oxidized off and they 
tend to assume a gray to dull reddish 
color. 

The most aggravated case of heating so 
far noted is now going on in Culebra Cut, 
about 350 yd. north of the foot of the 
stairs at the observation tower near Cule- 
bra Station. The mass of heated ground 
here is about 500 ft. long by 20 ft. wide, 
and the action reaches a depth of per- 
haps 15 or 20 ft. Blue smoke, which 
contains a high percentage of sulphur 
dioxide, issues from vents in the mass, 
and fragments of wood inserted in these 
are readily charred and consumed. A 
small amount of steam may also be de- 
tected emanating from local moist spots, 
but this is mainly due to the vaporization 
of ground water. In the investigation of 
this heated mass samples were taken, and 
these were tested qualitatively for sul- 
phuric acid and for sulphates of calcium, 
aluminum and magnesium. The tests 
revealed the presence of all of the above 
substances, both in the shale and as the 
white coating on the moist spots and 
steam vents of the mass. The yellow de- 
posit near the larger vents is sulphur. 
Sulphuric acid, especially, was shown to 
be present in considerable quantity. 

The origin of the sulphuric acid here 
was at first a puzzle, because the exami- 
nation of many samples, with the naked 
eye and with the microscope, failed to re- 
veal the presence of pyrite. Finally sam- 
ples of 8 to 10 Ib. were taken, ground 
with water in a large mortar for some 
minutes, and then concentrated to a few 
ounces by washing or “panning.” This 
concentrate showed a high content of 
pyrite, much of which could scarcely be 
seen with the naked eye. Under the 
microscope very small crystals of pyrite 
were noted; also considerable magnetite, 
present as black sand, and some sub- 
angular to fairly rounded grains of 
quartz. 

The mainspring of the action here, 
then, as in the other instances observed, 
has undoubtedly been the oxidation of the 
pyrite. The reasons why this oxidation 
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has been so rapid and effective, seem to 
be as follows: 

(a) The finely divided, almost micro- 
scopic, character of the pyrite gives maxi- 
mum surface exposure to atmospheric 
agencies and greatly promotes oxidation. 

(b) The very warm, moist atmosphere. 
The tropical sun shining directly on dark 
rock surfaces produces a_ temperature 
sufficiently high to greatly promote oxida- 
tion, especially in the presence of slight 
moisture. 

(c) Once oxidation of the pyrite has 


been started the heat thus generated 
tends to accelerate chemical action and 


thus the heating increases in geometric 
progression. 

(ad) When the heat of pyrite oxidation 
reaches the comparatively low tempera- 
ture of oxidation of the hydrocarbons 
present in the lignitic shale, they, too, be- 
come oxidized and still further add to the 
temperature. Finally the fixed carbon 
content tends to become oxidized, at least 
in part, and gives maximum intensity to 
the action. 

(e) Some heat is also generated by the 
action of the free sulphuric acid on the 
calcium carbonate for the formation of 
gypsum. Other minor chemical actions 
added their quota to the total heat. 

As the temperature rises all chemical 
activity is vastly stimulated and the heat- 
ing increases to a maximum. After the 
most readily oxidizable substances are 
consumed the heat gradually dies down 
toward normal temperatures, which may 
be reached in a few weeks or months. 
The intensity and duration of the heat de- 
pend largely upon the percentage of 
finely divided pyrite, volatile matter, and 
fixed carbon in the rocks. 

In order to alleviate the danger of pre- 
mature explosion from loading dynamite 
in holes which have become hot, Colonel 
Gaillard has inaugurated the practice of 
testing holes in the vicinity of the heat- 
ing areas, by dropping into them a small 
iron pipe longer than the hole. This is 
withdrawn at the end of ten minutes and 
quickly passed through the hand. In this 
way not only is heating detected but the 
location of the heated zone with respect 
to the depth of the hole is also made 
known; for the heating is at times only 
local and may be at, or well above, the 
bottom of the hole. 





Qil Engines Are to Be Used for a 
of 14 vessels now being built 
Glasgow (Scotland) Motor 
Co. Eight of these vessels, 
each, will have 90-hp. engines and are 
intended for traffic on the Forth and 
Clyde Canal. Two others are to be of 
230 tons with 120-hp. engines, two 
more of 280 tons with 130-hp. engines, 
and two of 360 tons with 160-hp. en- 
gines. The fuel tanks of all these ves- 
sels will hold oil sufficient for three 
weeks’ running. The 140-ton vessels 
can carry 35 to 40 tons more cargo than 
similar vessels propelled by steam. 


fleet 
the 
Coasting 

of 140 tons 


for 
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A Pump Delivering 50 Gal. 
Per Min. at a Pressure of 
5000 Lb. Per Sq. In. 


For use in connection with hydraulic 
forging presses, drawing benches, cart- 
ridge-case pumps are not 
infrequently made which supply water at 
pressures of from 3000 to 6000 Ib. per 


presses, etc., 


sg.in. The capacity of such pumps rarely 
exceeds 10 or 15 gal. per min. Two 
pumps, however, were recently built 


which are designed for a pressure of 5000 
lb per sq.in. with:a capacity of 50 gal. 
per min. 

These pumps, one of which is shown in 
the accompanying illustration, are of the 
horizontal duplex type with outside-end- 
packed plungers. Each pump has four 
2'.-in. diameter plungers, with a common 
stroke of 18 in. This gives the desired 


capacity of 50 gal. per min. at 47 r.p.m. 
Each cylinder, with its valve chamber, 
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cessible from above through its individual 
hand-hole opening, to facilitate the refac- 
ing of valves and seats. The plungers 
themselves are of tool steel ground round 
and parallel within very close limits 
throughout their length to minimize the 
wear on the packing. The plunger pack- 
ing is of the multiple-leather-cup type, as 
shown in Fig. 2. 

The plungers being of small diameter, 
the stroke relatively long and the net 
plunger load high, especial precautions 
were taken to prevent plunger deflection. 
The weight of the plungers, crossheads 
and side-rods is supported at both ends of 
the cylinder on adjustable shoes. In ad- 
dition the alignment of the side-rod is 
maintained by guides on the yoke and on 
the outer end of the cylinders. The per- 
manence of alignment of the complete 
unit is sought by the provision of a deep 
heavily ribbed gray-iron base extending 
from the base frame entirely under the 
yoke and water cylinder. 
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Annual Convention of the 
American Boiler Manu- 
facturers’ Association 


The twenty-fourth annual convention 
of the American Boiler Manufacturers’ 
Association was held at New Orleans, 
Mar. 12, 13 and 14. Conjointly there 
was a meeting of the American Boiler 
Supply Men’s Association. There were 
in all about 150 members and guests 
present. 

At the opening session there was the 
usual exchange of felicitations between 
the mayor of the city and the officers 
of the societies. The second session af- 
forded an opportunity for a discussion 
of the proposed congressional plan of re- 
moving the tariff from sugar. The boiler 
makers felt drawn into the matter since 
there was 1,200,000 hp. of boilers in use 
by the Louisiana sugar men. A resolu- 
tion was passed asking congressmen and 





Fic. 1. DEANE 


is made complete in one piece from a 
steel billet. The cylinder bores and all 
internal water passages subject to the 
discharge pressure are drilled from the 
solid. The valve service is of tool steel 
with the faces of the valves and 
hardened. Each valve is separately ac- 


seats 


HIGH-PRESSURE 


(50 gal. per min. at 5000 Ib. per 


sq.in ) 


These pumps were made by the Deane 
Steam Pump Co., of Holyoke, Mass., to 
which we are indebted for the informa- 
tion for this article. We are informed 
that the two pumps were delivered within 
five weeks after the receipt of the or- 


der. 





Sectional Elevation 


ric. .2. 


(Enlarged) 


PLAN VIEW OF HIGH-PRESSURE PUMP WITH SECTIONS THROUGH CYLINDER 


AND VALVE CHAMBER 





PUMP OF UNUSUALLY LARGE CAPACITY 


senators to vote against such proposals. 
At a later session resolutions were also 
adopted condemning the trend of legisla- 
tion against railroad corporations. 

On the second day, a convention-place 
committee reported in favor of holding 
the next meeting in Cleveland, and their 
proposal was accepted. It was announced 
that the 1913 meeting will be a sd&ver- 
anniversary celebration. At this session 
the old officers were all reélected: Presi- 
dent, E. D. Meier of New York City; 
Vice-Presidents, T. M. Rees of Pittsburg, 
J. D. Smith of Charleston, S. C., W. A. 
Brunner of Phillipsburg, N. J., H. D. 
MacKinnon of Bay City, Mich., M. H. 
Broderick of Muncie, Ind.; Secretary, J. 
D. Farasey of Cleveland; Treasurer, J. F. 
Wangler of St. Louis. 

The supply men elected as President, 
J. T. Corbett of J. T. Ryerson & Son, 
Chicago; as Vice-President, Thomas Ald- 
corn of the Chicago Pneumatic Tool Co., 
New York City; as Treasurer, H. B. Hare 
of the Otis Steel Co., Cleveland; as 
Secretary, F. B. Slocum of the Continen- 
tal Iron Works, Brooklyn, N. Y. 
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There was a banquet on the night of 
Mar. 14 for both gentlemen and ladies in 
attendance, and a full program of enter- 
tainment was arranged for the latter dur- 
ing the whole convention period. 

PAPERS—In the paper, ‘Steel Rivets,” 
D. J. Champion, of Cleveland, pointed 
out the improvement that had _ been 
secured in rivets by the use of soft basic 
openhearth steel, in spite of misuse like 
cold hammering. He was adverse to the 
“nicking and bending” test for steel 
rivets, claiming that it showed the pres- 
ence’ of normal fibrous structure in iron, 
but had no such value for steel. 

This paper was followed by one from 
H. J. Hartley, of the Cramp Ship Build- 
ing Co., of Philadelphia, in which he re- 
lated in detail his experiences with hy- 
draulic riveting machinery. 

George Thomas, 3d, of the Parkesburg 
Iron Co., presented a paper, “History of 
Charcoal Iron and the Manufacture of 
Charcoal-Iron Boiler Tubes.” This was 
partly descriptive and partly given to a 
recital of the claims for puddled iron in 
preference to soft steel. He stated that 
in 1910, 73,974 gross tons of blooms were 
made—enough to equip 10,000 locomo- 
tives with boiler tubes after allowing for 
manufacturing waste. 

This was followed with a paper by J. 
J. Dunn, of the Shelby Tube Co., Ellwood 
City, Penn., describing the development 
of present processes for rolling seamless 
steel tubes. 

C. L. Huston, of the Lukens Iron and 
Steel Co., read a paper on “Segregation 
in Steel,” in which he discussed present 
knowledge about the presence of man- 
ganese, carbon, sulphur and phosphorus 
in ingots and plates of boiler steel. Man- 
ganese he described as less apt to be 
segregated into certain locations than the 
others; such variations in character no 
steel maker could remedy even in part ex- 
cept by care in melting, refining, pour- 
ing, reheating and working. A*zone of 
high carbon, sulphur and phosphorus 
existed, corresponding closely to the zone 
of gas holes from 1'% to 3 in. in from the 
surface of the ingot. In rolling, the 
cavities closed up and gave a sound plate, 
but one of a composition varying from 
that of the edges where test pieces were 
cut. The variations in any one plate were 
found to be almost as great as the total 
allowed range of test, so that if the hard- 
ening elements were sufficient to give re- 
quired tensile strength at the edges 
there would be a higher range in the re- 
mainder used for the boiler. He had 
heard of little unsatisfactory service from 
soft steels, but of considerable where the 
tensile strength was pushed, in re- 
sponse to demands for greater steam 
pressures with the same weight of steel. 
to a point where the steel became brittle. 

This paper evoked much discussion, in 
course of which it appeared that much 
high-test steel was being used though a 
standard requirement of below 65,000 Ib. 
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per sq.in. had been recommended. A 
new process was mentioned by Mr. Hus- 
ton as showing promise of distributing the 
gas mentioned above; calcium fluoride is 
thrown into the steel at the proper 
moment, judged by the temperature, 
luidity and condition of slag. 

“Boiler Explosions: Their Cause and 
Prevention” was the subject of an im- 
portant paper by S. F. Jeter, Supervising 
Inspector of the Hartford Steam Boiler 
Inspection and Insurance Co., Hartford, 
Conn. He stated that tube failures in 
water-tube boilers were of grave concern 
because of the difficulty of guarding 
by the usual inspection, and that the loss 
of life and limb from water-tube failures, 
relative to the proportionate number of 
such boilers in use, exceeded other 
classes of boiler accidents. He advo- 
cated government investigation of all 
boiler accidents. One statement in this 
paper seemed peculiar in view of the 
recent papers of Howard and Gow (see 
ENGINEERING NEws, Feb. 1, 1912): 

No definite information is available re- 
garding the distribution of stresses 
around an opening in a eylinder when 
subjected to internal pressure. 

H. C. Meinholtz, of the Heine Safety 
Boiler Co., St. Louis, presented a paper, 
“Modern Boiler Shops,” illustrated by 
views of the new plant of the Heine 
company. This paper described the more 
general features of design and was fol- 
lowed with “The Use of Compressed Air 
in Boiler Shops,” by Thomas Aldcorn, of 
the Chicago Pneumatic Tool Co., New 
York City. This paper was largely a re- 
view of the installation it was important 
to make. 

W. H. S. Bateman, of Philadelphia, 
presented ‘“‘The American Boiler Manu- 
facturers’ Association—As It is and As 
It Should Be.”’ This was a sketch of the 
early organization and the influence of 
recent commercial development on the 
society. To remedy the evident lack of 
interest of boiler manufacturers about the 
country (only 25° of which belong to 
this association) the author proposed 
organizing special sections for makers of 
(a) marine, (b) water-tube, (c) return- 
tube, (d) house-heating and (e) locomo- 
tive boilers. These sections were to be 
articulated with the main body in the way 
seen in other societies. He also proposed 
having a_ traveling representative to 
interest boiler makers in the association’s 
activities and to present official recom- 
mendations to the various legislatures, 
commissions, etc., interested in protect- 
ing life and property. 

By special invitation, H. J. Hartley 
presented “Generalities Pertaining to 
Boiler Manufacturing Plants,” in which 
he pointed to some ways of securing the 
best quality of product at lowest cost 
such matters as (1) convenient shop 
location, construction and equipment, (2) 
modern tools and best arrangement of 


> 


them, (3) an efficient and effective or- 


ganization, (4) an aim to prevent poor 
jobs, (5) superintendents and foremen 
with some knowledge of the business end 
of their work as well as_ mechanical 
ability and theoretical knowledge of their 
materials, (6) piece-work wage systems. 
The report of the Committee on Uni- 
form Boiler Specifications took up the 
Massachusetts boiler rules, which had 
been very generally approved in 1909 and 
for which action the association had been 
freely criticized. It was explained that 
all details of the Massachusetts rules had 
not been approved and that the official 
code of uniform specifications would 
continue as the foundation for the com- 
mittee’s work. Changes in the Massa- 
chusetts code, in the light of members’ 
experience, had been formulated and 
were presented. These recommenda- 
tions were adopted by the association 
and will be officially offered to the Massa- 
chusetts Board of Boiler Rules. 








New York State Civil Service 
Examination for Assistant 
Civil Engineer 
By “SUBSCRIBER” 


The New York State Civil Service 
Commission held an examination on Feb. 
18, 1911, for assistant civil engineer, at 
a salary of S55 to S6 per day. At least 
three years’ practical experience in civil 
engineering of a quality satisfactory to 
the Commission was required. In case 
of graduation in engineering from a 
school maintaining a standard satis- 
factory to the Commission, two years’ 
experience since graduation was re- 
quired. 

The scope of the examination and the 
relative weights of the various subjects 
were as follows: Use of field instru- 
ments, survey methods and computations, 
structural mechanics and hydraulics, in- 
spection of materials and work, and 
methods and practice in engineering con- 
struction, weight 10; experience and per- 
sonal qualifications, weight 7; education, 
weight 3. 

Competitors were required to be citi- 
zens of the United States and at least 21 
years of age on the date of the examina- 
tion. Non-residents of New York State 
were admitted to the examination subject 
to the Civil Service Regulation that in 
case the eligible list contains the names 
of three or more residents of New York 
State, they shall be preferred in certifica- 
tion over non-residents. 

The time allowed for the written 
examination was eight consecutive hours, 
The examination comprised 14 exercises, 
in two parts, and carried a total weight of 
280. It was required to take from the 
first part a sufficient number of questions 
to make up a total weight of not less than 
55, nor more than 75, and from the sec- 
ond part sufficient to make 100 for both. 
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If more questions were taken, only those 
exercises amounting to the required total 
weight which obtained the highest credit 
were to receive consideration in fixing the 
average rating. The weight of selections 
might unavoidably overrun 100 by 5‘:, in 
which case the weight of the one receiv- 
ing the lowest percentage rating would be 
reduced to make the total weight 100. 

The use of slide-rules and logarithms 
advised. If the statement of the 
conditions in any problem seemed inade- 
quate, the competitor might assume any 
further data not inconsistent with that 
already given. Incomplete designs and 
computations were to receive credit in 
proportion to their value, in the opinion 
of the examiner, as part of the whole 
work required. Direct methods and 
orderly arrangement were to have weight 
in fixing the ratings. 

The questions as here given do not fol- 
low the exact wording of the original 
questions. However, especial endeavor 
was made to fix the questions in mind, 
and, as they were written out almost im- 
mediately after the close of the examina- 
tion, it is believed that the wording, in 
general, follows very closely to the word- 
ing of the original. 

Of a total of 225 who took this exami- 
nation, 157 passed. The highest rating 
was 94.559%, and the lowest 75%. 


Was 


PART I 
Select problems of a total el 
not less than 55 nor more than 7o. 
reference books may be used. 


1. Weight 30. It 


weight of 
Any 


is preposed to build 
a reinforced-concrete cellular dam upon 
a moderately compact and somewhat 
pervious gravel The dam consists of an 


inclined deck resting upon buttresses, 
and is not to serve as an overflow. rhe 
height above the ground surface 1s to 


be 35 ft., and the length 1000 ft. ; 

(a) Weight 18. Compute the stresses of 
the several portions and determine the 
dimensions required, the amount and 
distribution of the reinforcement and. the 
stability of the dam as a whole 

(b) Weight 12. Make detailed sketches 
of longitudinal and transverse sections, 
showing spacing and dimensions of but- 
tresses, deck, footing, joints, ete. 

2. Weight 30. A city derives its water 


supply from an intake in a large lake. 
The intake is in the form of a circular 
shaft 15 ft. in diameter. The water 


enters through five circular gates 48 in. 
in diameter, set with their centers 20 ft. 
below the surface of the water. The 
shaft is 60 ft. deep below the lake level 
and is concrete lined. From the bottom 
of the shaft a rectangular unlined tun- 
nel 6x8 ft. in section leads out. The tun- 
nel slopes down from the intake 1 in 800, 
and is 2000 ft. in length. It connects 
with two pipe lines 3000 ft. long, one a 
48-in. riveted pipe, the other a 386-in. 
cast-iron pipe. Both pipes discharge 
freely into a sump under the pump pit. 
The grade of both is 1 in 1200. 

(a) Weight 20. How much 
delivered to the pumps per day? 

(b) Weight 10. If a leak of 50,000 
cu.ft. per day occurs in the cast-iron pipe 
at a point midway between its ends what 
would then be the total quantity deliv- 
ered? 

3. Weight 25. From 
overflow dam 500 ft. long the channel 
narrows uniformly to 150 ft. in width 
in a distance of 1200 ft., at which point 
there is a fall or cataract. The bed of 
the channel is rock and boulders and is 
level transversely with banks sloping 
1 to 1. Assuming that the water has no 
velocity before leaving the upper pool 
find the depth at a point 100 ft. back 
from the fall when 6000 cu.ft. per sec. 
is discharged. 

4. Weight 30. In 
section 15 ft. 
through clayey 
and compact 


water is 


the pool below an 


excavating a trench 
deep and 70 ft. wide 
material which is dry 
and could be cut vertically 
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without bracing, skeleton sheeting is 
used consisting of five 2x12-in. planks 
placed against the bank and held by sxs- 
in. vertical braces set 6 ft. c. to c. with 
bottoms buried 2 ft. in the clay and the 


tops 


held up bys 
long, butting 


struts 16 ft. 
SxS-in. horizontal 


3dX10-in. 
upon an 


sill held at 2-ft. intervals by 2x4-in. 
stakes driven into the ground Later the 
banks become soaked so that close sheet- 
ne is required 


(a) Weight 
detail 
inexpensive 
up the banks 
(b) Weight 15 Figure 
and determine the necessary 
spacing of the material 
5. Weight 20. An 
for a cantilever bridge 
of one-half of a 


15 Sketch and describe 
What you consider the 
method of holding 


n Some 
most safe 
the stresses 
sizes and 
required 

erection traveler 
erection consists 
10-panel Howe truss, 


that is, a parallel chord truss with verti- 
cal web members in tension. The depth 
of the truss is 20 ft. and the panel length 
15 ft. The truss is set over a flat car 


with trucks 30 ft. apart, each truck being 
under a panel point, leaving 45 ft. over- 
hanging. A derrick with a 40-ft. mast 
and 70-ft. boom is located on the outer 


end on the upper chord, and a hoisting 
engine with boiler, ete., at the inner end. 

(a) Weight 10. If the truss weighs 
500 Ib. per lin.ft. and the boiler, ete, 
35,000 1lb., what is the capacity of the 
traveler, assuming that the engine, der- 
rick, ete., are amply strong? 

(b) Weight 10 Figure the stresses in 
each truss member 

6. Weight 15 Two courses of a land 
survey from station A to station B, and 


from station B to station C, were checked 
by a triangulation survey from two sta- 
tions D and E, both on the same side of 
the land lines. The following angles 
were read: ADC .55° 47° 5”, CDE 48° 41° 
40”, AED 38° 18’ 45”, AEC 53° 21’ 50”. B 
is invisible from D and E, but the angles 
ABD 45° 22’ 35”, BDE 20° 50’ 00’ and CBE 
35 Were read. DE 


5Q” 


t 12’ measured 
2170.32 ft., and bearing given N. 15° 21° 
20” 3 Compute the length and bearing 
of AB and BC. 


7. Weight 25. A roadway is to be con- 
structed across a bay or cove. This cove 
is a 


swamp silted up from creeks de- 
bouching at this point. The average 
depth of water is 5 ft. The mud under 
the water is about 40 ft. deep, overly- 
ing hard rock. The distance across the 
cove from between earth hillsides is 800 
ft.. and the roadway grade is to be a 
level one, and 12 ft. above mean low 
water. The rise and fall of tide is 4 ft. 
(a) Weight 18. Describe what you 


believe to be most advantageous method 
of constructing the crossing, both as to 
design and manner of building it. Show 
by sketches, or otherwise, details and 
dimensions essential to a stable and eco- 
nomical structure. 

(b) Weight 7. Prepare an estimate of 
quantities and cost. 


PART II 


Answer questions of a total weight 
sufficient to make 100 when added to 
those of Part L 

8. Weight 15. A trunk sewer is built 
in the form of a full centered arch with 
springing line at invert, whose form is 
immaterial. The radius of the intrados 
is 8 ft. and of extrados 10 ft. 6 in. The 
crown thickness is 1 ft. This sewer is 
intersected at an angle of 30° by a 5-ft. 


circular sewer whose invert 
that of the larger one. 

(a) Weight 10. Show in both horizon- 
tal and vertical projection the curve of 
the intersection of the interior surfaces. 

(b) Weight 5. How much masonry is 
cut out of the trunk sewer by reason of 
the intersection? 


9, Weight 30. A 
to be driven 
of 80 ft. 


is flush with 


tunnel 4000 ft. long is 
through a divide at a depth 
below the surface. The material 
to be penetrated is ordinary earth for 
400 ft. from each end, and the remainder 
of the distance is a fairly solid slate with 
knotty streaks. The dip and strike of 
the slate are 16° and 30 respectively. 
The section is 8x8 ft., rectangular, and 
the grade is uniformly 1 in 300. Water 
to the amount of 2000 gal. per hour is to 
be cared for. Show by sketches and de- 
scriptions how the work should be prose- 
cuted, including the number of points of 
attack, spacing, depth, and location of 
holes, amount and character of explo- 
sives, methods of mucking, -timbering, 


ete. Estimate plant and force required 
and progress to be expected, and from 
these the cost. 


10. Weight 10. 


tive merits and field of usefulness of 
each of the following kinds of piling: 
Plain and treated woods, reinforced con- 





Give briefly the respec. 
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crete, plain concrete with enlarged bot- 
tom, steel and wood sheet piling. 

il. Weight 10. What practical difficul- 
ties are met with in measuring in the 
completed road the amount of stone 


placed in macaudam highways? What 
other methods might be employed and 


What objections might be made to each” 

12. Weight 10 the formation 
of shale geological phe- 
nomenon general classification 


IEexplain 
deposits as a 


What 


of rocks is made? Describe the origin 
of the Palisades of the Hudson River 
valley. 


13. Weight 10. Deseribe in detail what 


you consider the best method of rerun- 
ning old farm = survey lines. Give the 
party needed, the progress expected, and 
the full procedure, particularly when 
your survey conflicts with old records. 
14. Weight 106. What causes might 
render bituminous material that had 
previously been found satisfactory in 


tests defective when applied on the road? 

ae Weight 10. What effect 
sit readings have each of the 
defects: a bent spindle, bent standards, 
verniers eccentric and not opposite, 
cross hairs not centrally located in tele- 
scope? Which defects may be eliminated 
and how? 


upon tran- 
following 








A Japanese Pioneer in Re- 
inforced Concrete 


In the ‘Minutes of the Proceedings of 
the Institution of ‘Civil Engineers,” Ses- 
sion 1910-1911, Naoji Shiraishi, a Japan- 
ese engineer, describes the construction 
by him in Kobe harbor, in Japan, of a 
reinforced-concrete warehouse. 

The structure is not especially novel in 
the light of our latest reinforced-concrete 
buildings, but the description of its erec- 
tion is very interesting in view of the in- 
dependent original discovery by the Jap- 
anese engineer of certain properties of 
concrete that have been for some time 
known where concrete has been more 
generally usd, and of other experiments 
carried on by the author. 

The building in question is a two-story 
warehouse, some 500x132 ft. in plan, fac- 
ing Kobe harbor and opening directly on 
a wharf provided with modern freight- 
handling machinery. Of its design the 
author says: 


The principal are 
pressed bales of cotton and bags of rice, 
flour and beans. Hence the requirements 
for the floor strength are particularly 
exacting, and the ground and first 
were designed for a 
of 350 lb. per sq.ft. The flat 
ever, is expected to have a 
not more than 30 1b. per sq.ft. 
are supported on 
beams, of which 
limited to 18 ft., though in 
over double tracks 
27 ft. 6 in. span. 
the more convenient it is handling 
goods, but the will then 
necessitate unsightly depths of beam due 
to the heavy 
Reinforced resorted to on 
the tops of columns to act as additional 
support to the beams. 

The columns at the ground floor, sus- 
taining an unusually heavy load, needed 
correspondingly strong 
order to reduce the 
very large cross-section. They are, 
therefore, reinforced with four angles 
braced together by latticing, the see- 
tional area being nearly 10% of that of 
the concrete. 


articles for storage 


floors 
load 
how- 
live load of 
The floors 
columns connected by 
the main 


superimposed 


roof, 


spans are 
special cases 
this is increased to 
The fewer columns used 
for 
large spans 
loading of 350 1b. per sq.ft. 
brackets were 


reinforcement in 
inconvenience of a 
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The ground floor is at the same level 
as the platform, 2 ft. above the rails. It 
is paved with a top layer of asphalt 2 
inches thick, beneath which is a con- 
crete layer 3 in. thick upon a subfoun- 
dation of gravel well rammed A simple 
concrete floor is liable to become dusty 
through abrasion under frequent cart- 


hence a 
Was given 
The first-floor 
inforced with 
and %4x'-in 
in. in the 
3 in. thick, 
metal of 
its clear 
All outer 
of the building are 6 
partition walls are 4 
all reinforced 
diameter and 1 
of 
the 
this 


according 


ing, finishing coating of asphalt 


slab 
expanded 


is 4% in. thick re- 

metal, Sx3-in. 
strand; 
The 


reinforced 


mesh, is 
‘ ft. € 


2 
.. i 


its span 


clear. roof-slab is 


similarly with 
mesh and 
being 4 ft 
walls 


3-in. w%xe-in. strand, 
10 in 

the perimete 
thick, the 
in. thick. are 

vertical in 
ft. 
strength 


span 
forming 
and 
They 
in. 


in. 
by rods %% 
Mere 
require 6 
they are 
thinner 
to the author’s previous 
heat 
too 


apart consid- 


does 


eration 
for 


not 
but 


in. walls, 


thickness, 


outer 
xiven because 
walls, 
too ind 


experience, conduct 


the 


freely 


make interio1 warm on dry sum- 


mer days. 

The 
of the 
sidere’s formulas, 
the c 
compressive stress of 
at Ib. 
Be at 15, whence 


becomes 15 


the 
made 


calculations for 


building 


ious 
Mr 


some slight 


Val 
by 


parts 
were Con- 
with 
of the columns, 
the 1:2: 4 
per $q.1n., 
the 


modi- 
the 
concrete 
and the 
in 
Ib: 


same 


fication. In 


ise 


was taken 500 
ratio EK, 
the 


1.@.4 


stress 
steel 500 
the 
deformation 
to 


This 


7500 
the 
should 
lb. 
limiting 


stress 


to 


concrete, 


orde) have 
the 


more 


in 


steel, 
as be 
per 
the 


be- 


stressed than 7500 
disadvantage of 
working of steel 
the more conspicuous the heavier 


reinforcement. Hence for the heavy 


not 
sq.in. 
intensity 
comes 


the 


reinforcements in the lower columns the 
steel was built up to act as an independ- 
ent load supporter, the concrete being 
bound round with hooping. In such ease 
the resistance of the concrete is greatly 
raised, and it is possible to approach the 
ideal of stressing the steel up to, say, 
15,000 Ib. per sq.in., and the concrete to 
Ke 
15.000 Ez 1000 Ib. per sq.in., thereby 
securing the full play of the strength 
of both materials. The working stress 
for concrete in compression was taken 
at 500 Ib. per sq.in., and that for tension 


was neglected. 


In the construction of the building, Mr. 
Shiraishi had to proceed slowly, because 
of the limited knowledge of the material. 
He says: 


While reinforced-concrete engineering 
has long since passed its experimental 
stage in the West, it is quite beginning 
in Japan. When the author built a small 
oil store three years ago, he dares to 
say it was the first specimen of a rein- 
forced-concrete building in Japan, not 


to speak about its uses in other kinds of 


engineering works, such as piles and 
small foot bridges. He had, therefore, 
to obtain all of his information on the 


subject through reading. 

And, he might have added, through ex- 
periment. 

These experiments and studies took the 


following form: 


EXPANSION JOINTS—In other build- 
ings constructed in the same compound 
no cracks are observable in beams, col- 


umns and floor-slabs, but some consid- 


erable ones have occurred in walls, being 


doubtless caused by the expansion and 
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contraction due to temperature To 
avoid these cracks, expansion joints 
about 4 in. thick filled with asphalt were 
used where the walls joined on to the 
columns. Their object has been realized 
since the asphalt is seen squeezed out 
between the walls and columns in hot 
summer days, and cracks in walls have 
since been observable. 
WATERPROOFING—The author when 
engaged n the construction of dry- 
docks, found that a mortar made of poz- 
zOlana mixed with portland cement and 
sand was more impervious to water than 
that made of portland cement and sand 
only. This fact was experimentally 
shown by testing two hollow blocks, one 
of the said ingredients and the other 
of ordinary mortar, as to their relative 
impermeability, by means of hydraulic 


pressure inside. 


Water percolated rather 


freely through the = ordinary mortar 
block, while under the same pressure the 
pozzolana-mortar block was practically 


impervious, Advantage was taken of 
this quality in preparing concrete for the 
outer walls, the proportion of ingredi- 
ents being % part of pozzolana and % 
of cement to 2 parts of sand and 4 of 
gravel by volume It was expected that 
thereby the walls exposed to rain could 
be kept in better condition than other- 
wise, and in addition three coatings of 
alum boiled with castile soap were ap- 


plied; it is not, however, found possible 
absolutely prevent 
the inside. 

LAYING concreting 
the author thoroughly ram- 
ming layer upon layer to secure good re- 
sults. But such tedius work within the 
narrow spaces of the molds and through 
complicated reinforcement, 
inadmissible if the 


to moisture reaching 


CONCRETE—In 


began by 


soon became 


claimed advantages 


of reinforced concrete both in cost and 
speed were to be secured. For the pres- 
ent building, therefore, it was decided 
to use concrete in a semifluid state, and 
pour it into the molds, with the belief 
that if such were inferior to rammed 


concrete the diminution in = strength 
would be amply covered by the factor of 
safety taken. The work thus progressed 
rapidly. 


were 


In the meantime test specimens 
made, of rammed 
and others of poured, to experiment upon 


some concrete 


their relative strength. When the ex- 
periments were conducted with speci- 
mens six months old the building had 


nearly been finished, but the results were 


in accordance with the assumption. 


FALSEWORK—The falsework to sup- 
port the molds was erected by a method 
peculiar to Japan, the elements being 
Sugi poles (Cryptomeria) and rough 
ropes made of dried stalks of rice. Any 
form of a small truss is rapidly and 
dexterously set up by the workmen, who, 
while standing on top of poles already 
erected, handle the additional members 


like professional jugglers 

IMPACT TESTS OF FLOOR 
The author prepared a 
with different 
metal and Japanese cement. 


SLABS— 
few experimental 
of expanded 

The object 


slabs kinds 


of testing was to find, first, the ultimate 
loading when slowly applied: second, 
the setting in of cracks through impact, 
and third, the deflections due to differ- 
ent loadings For the first and third 
items the slabs behaved satisfactorily, 
giving factors of safety of 3 or even 4. 
These results were considered very satis- 
factory, the testing staff proudly point- 


ing out to visitors the enormous strength 
of the impact however, told 
a very different tale. Upon the supposi- 
tion that pressed bales of cotton on the 


slabs: tests, 


top might ci ntally all trom 
their piles on to the tloor while being 
handled, it Was arranged to use such a 
bale, Weighing 600 11 the dropping 
load, so that the Xpe ments might 
duplicate what would eally happen 
The slabs tested were I] x months old 
and were of the same dimensions for 
the previous test, being also ipported 
at two edges only. The bale, suspended 
from a crane, Was dropped through 
heights of 1, 2, 3, 4% nd 6 f respec- 
tively. It was disappointing to find that 
slight cracks began to appear from the 
drop of only 3 ft., no matter what the 
specimen of cement used, nor what the 
ty pe or amount o! reloltorcement was 
With a drop of 6 ft.. failure was com- 
plete in every case Such resistance to 
impact Was considerably less than ex 
pected, and the result of the tests was 
to give a sharp warning that heavy arti- 
cles should be handled with great ca 
tion on floor-slabs 

Another interesting fact brought out 
from the impact test was observed by 
comparing the manner of failure of ex- 
panded-metal slabs and that of slabs 
with wire reinforcement The expanded- 
metal slab, when it failed by impact, al- 
ways sheared off in the direction of the 
strand, or diagonally, and even before 
failure, cracked always in the same di- 
rection, proving that the failure of the 
metal was always by such shearing long 
before the development of the ultimate 
tensile strength With wire reinforce- 
ment, final failure of the metal no doubt 
corresponds with the ultimate strength 
of the wires This fact, due to impact, 
may mean nothing detrimental to the 
expanded metal in case of slowly applied 
loads; but to be on the safe side, the 
author will in future calculations take 
as the cross-section of the strands the 
area divided by the secant of their in- 
clination to the major diagonal of the 
mesh 

When the second floor was six months 
old, bales of pressed cotton were piled 
up to the allowable maximum loading of 
350 lb. per sq.ft., but the deflection of the 
beams underneath was practically un- 
discernible with the apparatus’ used. 
Such is in accordance with the very small 
deflections calculated, amounting only to 
a few hundredths of an inch. The ware- 


house is now being used daily, each floor 


being often loaded to its full capacity 





The Administrative Control of Typhoid 
fever in New York City is being studied 
by an advisory “committee ot expert 
sanitarians and physicians’ selected by 
Ernst d. Lederle Commissione: of 
Health, to examine the methods of con- 
trol now practiced by the Department 
of Health, with a view to making sug- 
gestions for their improvement The 
membership of the committee is as fol- 
lows 

Prof. William T. Sedgwick, Massa- 


Boston 


chusetts Institute of Technology, 


Prof. George C. Whipple, Harvard Uni- 
versity (and New York City). 

Prof. C.-E. A. Winslow, College of the 
City of New York 

Daniel D. Jackson, Director of Labo- 


ratories of the Department of Water Sup- 
ply, Gas and Electricity, New York City. 

Dr. John W. Brannan, President of 
Bellevue and Allied Hospitals, New York 
City. 

Dr. Alexander Lambert, 
bert D. Pease, both of New York City. 

The committee met for the first 
on Feb. 15, 1912, in conference 
Commissioner Lederle and 
Department officials 


and Dr. Her- 


time 
with 


other Health 
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George Wallace Melville 


As a naval officer, explorer, inventor 
and engineer, few Americans of the pres- 
ent time have gained wider fame and 
more universal esteem than the late Rear- 
Admiral George Wallace Melville. His 
death at his home in Philadelphia, Penn., 
on Mar. 17, terminated a long and dis- 
tinguished career devoted almost wholly 
to the public service, begun at 20 years 
of age as a third assistant engineer of a 
steam frigate in the early days of the 
Civil War, and ending as Engineer-in- 
Chief and Chief of the Bureau of Steam 
Engineering of the United States Navy. 

He was of Scotch ancestry; his father, 
Alexander Melville, although born in this 
country, received his education at St. 
Andrews University, in Scotland. George 
Wallace Melville was born in New York 
City, on Jan. 10, 1841; he was the oldest 
of three sons, all of whom served in the 
army or navy during the Civil War. 

After preliminary training in the public 
schools and a scientific course at Brook- 
lvn Polytechnic Institute, he was appren- 
ticed to a machine-shop proprietor of the 
name of James Binn, in East Brooklyn. 
He was here at the outbreak of the Civil 
War, when he at once volunteered and 
was appointed a third assistant engi- 
neer. He served throughout the war and 
was an active participant in many im- 
portant engagements. 

His fortitude and steadfast devotion to 
duty, which afterward served him so well 
in his arctic expeditions, was early 
shown. When, at his suggestion, it was 
proposed to ram the Confederate cruiser 
“Florida” in the harbor of Bahia, Brazil, 
in October, 1864, he only, and one fire- 
man who refused to leave him, remained 
below decks on the ‘‘Wachusett”’ to op- 
erate the engines and boilers, which it 
wes expected would be dislodged by the 
collision. 

Following the end of hostilities, Mel- 
ville continued in the Navy and was as- 
signed to various naval stations and to 
various vessels until 1873, when a new 
field of adventure was opened to him. As 
engineer officer of the “Tigress” he made 
his- first trip into the frozen North to 
hunt for Captain Hall’s party of explor- 
ers. 

His second and most famous Arctic trip 
was as engineer officer of the “Jeannette,” 
a vessel fitted out by James Gordon Ben- 
nett, of New York, and commanded hy 
Lieut. George W. De Long. This expedi- 
tion sailed from San Francisco on July 8 


, 


1879. The following September the ves- 
sel was icebound in Behring Sea, and 


for nearly two years drifted helplessly, 
finally being crushed so badly that she 
sank, June 21, 1881, 500 miles from the 
nearest land. 

After a long and hazardous journey 
over the broken ice-fields, the party ar- 
rived, on Sept. 11, at a point separated 
from the Siberian shore by 90 miles of 
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open sea. Embarking in three small boats, 
which they had dragged with them many 
miles over the hummock ice, they set 
forth for the distant haven. One boat 
was swamped soon after launching, and 
all on board perished. The one under the 
command of Melville succeeded in making 
the Siberian Coast only after its crew had 
suffered terribly from cold and insufficient 
food. The third party under De Long 
succeeded in making the shore, but ulti- 
mately perished. Their remains were af- 
terward found by Melville after two reso- 
lute attempts to locate them. 

Less than two years after his return to 


America, Melville was again ready to 


undertake another trip to the northward 
in search of Greely’s expedition. 


In this 


—_ = 
em, 


he was attended with early success, for 
in less than two months he had found 
Greely and his few surviving companions 
and rescued them from certain starvation. 
For his heroism in this and the two pre- 
ceding expeditions, Melville was awarded 
a gold medal and advanced 15 points in 
rank by a special act of Congress. 

After his arctic journeys were over he 
returned to his engineering work in the 
Navy Department. Under his direction 
as Chief of the Bureau of Steam Engi- 
neering over 60 vessels, aggregating 350,- 
000 hp. had been constructed up to the 
time of the Spanish-American War. Hle 
was the designer of the triple-screw 
cruisers “Columbia” and “Minneapolis.” 
During the Spanish-American War he de- 
vised the floating machine shop “Vulcan,” 
which did much useful service in the fleet 
before Santiago, Cuba. 

Rear-Admiral Melville remained the ac- 
tive head of the Bureau of Steam Engi- 
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neering until 1903, when he was placed 
on the retired list. He had since made 
his home in Philadelphia, where, until 
recently, he was associated with W. H. 
Macalpin, and together they developed 
the Melville-Macalpin speed-reduction 
and transmission gear and dynamometer, 
described in ENGINEERING News of Oct. 
21, Oct. 30 and Dec. 9, 1909, Apr. 7, 1910 
and Nov. 16, 1911. 

Rear-Admiral Melville was a member 
of several learned societies and the re- 
cipient of many honors, both from his 
countrymen and in Europe. For many 
years he was one of the most noted mem- 
bers of the American Society of Me- 
chanical Engineers, and was President of 
that society in 1899. In 1910, he was 
elected an honorary member. 

A more detailed biography of Rear- 
Admiral Melville may be found in ENcI- 
NEERING News, Jan. 19, 1899. 








The Abolition of the Common Drink- 
ing cup on all railway trains and at all 
railway Idaho, Washington, 
Montana, and North Dakota 
Was agreed upon at a recent conference 
of representatives of the boards of health 
of those states. 


stations in 
Minnesota 


An Explosion in a Roundhouse of the 
Southern Pacific Ry., Mar. 18, at San 
Antonio, Tex., destroyed a 
and killed 32 men employed in 


locomotive 
the 


roundhouse and shops. About 60 others 
were injured. Many of these men were 
“strike-breakers.” According to press 


reports, an examination of the wreckage 


revealed evidence that the accident was 
caused by nitroglycerine or some other 
high explosive rather than by a boiler 


explosion. 


A Broken Rail Caused the Wreck of 
the 20th Century Limited on the New 
York Central R.R., Mar. 13, a few miles 


north of Poughkeepsie, N. Y. Fifteen or 


twenty passengers were injured, none 
fatally. The five rear cars left the track 


and four of them went over the embank- 
ment and partially 
the Hudson River. The 
cident is the official state- 
ment issued by the railroad company, to 
a broken 100-Ib. rail rolled in 1910. 

A broken rail is assigned in press 
ports as the cause of the derailment of a 


were 
the 
ascribed, in 


submerged at 


edge of ac- 


re- 


Chicago, Milwaukee & St. Paul Ry. pas- 
senger train No. 22, near Oakwood, Miss., 
Mar. 12. Twenty persons were injured. 


A broken 
ports as the 


rail is assigned in 
cause of the wreck of a pas- 


senger train on the Chicago, Great West- 


press re- 


ern R.R., Mar. 14, near Dunkerton, Towa 
Four cars left the track and 25 persons 
were injured, 


A Record in Railway Operation through 
a particularly winter 
of the Mountains is 
the Denver & Rio 
Jan. 1 to Feb. 20, 
trains were operated on 
86.1%. The 


every 


severe heart 
claimed. by 
RR. 


307 of 


in the 
tocky 
Grande 

inclusive, 


From 
357 
time, an 
Cannon City 
the 51 
train 

Utah, 
days. In 
were 


avel 
age of local 


was on time one of 
the 


Denver, 


days 
Pacific 
Colo., and 
time 46 out of 51 
three locomotives 
handle a light 


and coast between 


Ogden, was on 
some cases 
necessary to 
train 
Water Main, running 
The Bronx, New 
River to North 
are several 
Hospital, 


A Frozen 6-in. 


from the Borough of 
York City, under East 
Brother Island, where 
partments of the City 


de- 
was 








March 21, 1912 


thawed by electricity recent The pipe 
had been frozen nearly a month, and it 
Was expected Lo be necessary to remove 
and relay it This was not an easy task, 
as the pipe was some 2000 ft. long and 
submerged from 50 to sv ft A bank of 
four 100-kw 2000 to 200-volt trans- 
formers Were set up on the Bronx shove 
The pipe was cut at the island and shore 
ends and copper cables run from the 
transformers to these ends with a watet 
rheostat in circuit It required 15 men 
two nights and a day to lay the sub- 
merged cables. Klectric-motor pumps 
wore installed on the island to force 
Water through if the ice should vield. 
Current Was started on Mar. 7 and svon 
increased to S00 amp., and was Kept on 
the pipe continuously (mm Mar. S it Was 
1300 amp., On Mar. 9, 1500 amp., and on 
Mar. 10 and 11, 1800 amp. Karly in the 
morning of Mat 12 complete flow was 


unexpectedly established. 


The York Architecture 
vineering Exhibition, which 
held Mar. 
the New York Fire 


stituting a department of 


New and Ein- 


was to have 


been 25-30, has been merged 


with exposition, con- 
fireproof con- 
and 
held 
tion, as previously) 
the Tilst Regiment Armory, 4th Ave. 
33rd St., New York. Mr. A. C. Storey, 


Proadway, is secretary 


struction safety building equipment, 
2-12 The 


announced, will be at 


ind will be Oct. exposi- 


and 
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An International Rubber Exposition 


will be held in New York City in Sep- 
tember at the new Grand Central Palace. 
Mr. A. Staines Manders, organizing man- 
ager of the exposition, announces that 
three prizes totaling $7500 will be of- 
fered during the exposition for the in- 
vention of the best method of making 


rubber nonslipping for 


for any 


pavements, roads, 


ete., or use to which it may be 


put in all atmospheres and for all kinds 
of traffic. The patent for the invention 
is to remain in the hands of the in- 
ventor. The money for the prizes has 
been subscribed by the producers” of 
crude rubber and others connected with 
the rubber industry. 

A Public Park and a Monument to 
mark the place in New Jersey where 


Washington landed after his famous trip 
Delaware in 
A bill recently passed by 


across the 1776 is proposed. 


the New Jersey 


legislature and signed by Governor Wil- 
son provides for the purchase of the 


necessary land. 


A Series of Mine-Explosion 
in number, was completed on 
at the experimental 
Bureau of Mines, 


News, 


Tests, 14 
Feb. 24, 


mine of the U. S. 
(See 


The 


Penn. 
1911.) 


Bruceton, 


Engineering Apr. 13, 


wiull shelves and floor of the entries on 
this date were loaded with a total of 
2 ib. of coal dust per linear foot, making 
0.64 oz. per cu.ft. of air, or five times 
that theoretically necessary to use up 
all the oxygen. The loading in the 
main entry extended from the face to 
the mouth: it also was continued 
through the last crosscut into the par- 
allel air course and along this for 200 
ft.. at which point a stone-dust barrier 
was erected This consists of a series 


of thirteen 20-in. 
sageway, 5 ft. 
track: 
dust. 


the 
above 


shelves across pas- 


the 


and 5 ft. 
200 lb. of stone 
devised by Di- 
Testing 
reported to 


apart 
each shelf carried 
(This scheme 
rector J. Taffanel, 
Station, in 


was 
of the 


France, 


Lievin 
and is 


have been generally adopted in French 
coal mines.) 

sevond this barrier the passage was 
loaded with coal dust for 50 ft Small 
tufts of loose gun-cotton were placed 
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at intery bout the mine to determine 
the Xtconi of flim in addition to the 
electrical recording instruments ! 


stalled The explosion was initiated b 
blown-out 3-lb. shot of black powd 
electrically tire d. lt Zi seconds i 


cloud of dust shot out the mouth of the 


mine, followed by a tongue of flame ind 
Violent detonation Smoke increased 
for a few seconds and then the current 


reversed and no smoke reappeared until 


rentilation was secured it was found 
that flame came no closer than some 70 
ft. of the mouth of the air course The 
Taffanel barrier was smashed to pieces 
ind the flame evidently passed it. Flow- 
ever, there was practically no violence 
shown beyond In previous tests, with 


the barrier closer to the origin of the 


explosion, the flame was always extin- 


guished 


\ maximum (static) pressure of 150 Ib 


per sq.in. Was registered at 150 ft. from 


the mouth The 3x4 hardwood shelving 
was displaced: the track ballast was 
ifted and concrete arches were broken 


the 


concrete arches were carried away 


Outside 


behind 
bodily 


mine, recessed 


gates 


A car 50 ft. from the entrance was blown 
200 ft. across a ravine. The instrument 
records showed that the explosion 
traveled slowly at first, but rapidly in- 


creased in velocity up to 2100 ft. per 


see the maximum that could be re- 
corded. The flame wave was much be- 
hind the pressure wave at first, but 
caught up rapidly as the entrance was 
approached. The Bureau of Mines in- 
tends to make systematic tests of sim- 


ilar barriers, 








Personals 


Mr. John M. Mack has resigned as 
President of the General Asphalt Co., of 
Philadelphia, Penn. 

Mr. Harry E. Wilson, a lawyer, of Se- 
attle, Wash., has been appointed by the 


Governor of Washington a member of the 


State Public Service Commission. 

Mr. Arthur bD. Little, President of Ar- 
thur D. Little, Inc... Chemists and En- 
gineers, of Boston, Mass., has been elect- 
ed a member of the corporation of the 
Massachusetts Institute of Technology 


Mr. Little is President of the American 
Chemical Society. 

Mr. Arthur E. Stilwell, President of the 
Kansas City, Mexico & Orient Ry., has 


The railway is now in the 
but it is 


resigned 


hands of a receiver, reported 


that the company will be reorganized 
and the construction work will be re- 
sumed at an early date. 

Mr. N. A. Williams, formerly Superin- 


tendent of the Denver & Rio Grande R.R., 
at Helper, Utah, has been made Super- 
intendent at Salt Lake City, Utah, suc- 
ceeding Mr. W. M. Bacon, resigned. Mr. 
J. T. Slattery, General Air-Brake_ In- 
spector, succeeds Mr. Williams at Helper. 

Mr. Frederick L. Ford, M. Am. Soc. C 


E., of the firm of Ford, Buck & Sheldon, 
of Hartford, Conn., has been appointed 
City Engineer of New Haven, Conn. Un- 
til he resigned on Mar. 16, 1911, he had 
been City Engineer of Hartford nine 
years and Assistant City Engineer for 
six years 

Mr. C. Lee Straub, Consulting Engin- 


eer, of New York City, formerly with the 
of. the Power & Min- 
of Milwaukee, Wis., 
the lubri- 
Richardson- 
Bidg.. New 


engine department 
Machinery Co., 
been placed in 
devartment of 


ing 
has 
esting 
Phenix Co 
York City 


charge of 
the 


Hudson Terminal 


( be until recently Chief Engit ‘ 
Mille & Lux, ine ind tl San Joagq 
& Kings Rive ( nal & Irrigation Co 
lt of San Frat seo, Cul t pp ed 
in otlice t SI Foxeroft Bldg San | ! 
elseo, Tor p Vate practice isa onsult 

vil eng ee 


Mr. John F 


tormer Chief 


Stevens, M. Am. Soc. C. E 


Engineer of the Panama 


Canal and more recently President of th 
Oregon Trunk Ry. and other railwa 
the Hill System in Oregon, is now IP 
dent of the Jno. EF. Stevens Constructior 


Co., of 55 Wall St... New York Citys This 


CcOmMpuAns has been incorporated unde? 
the laws of New York State to do general 
contract construction work and eng 
neering work covering examinations and 
reports for valuation and other purposes 
Mr. M. V. Hynes, Division Engineer of 


the Cincinnati, Hamilton & Dayton BR 


at Dayton, Ohio, has been appointed Er 


gvineer of Maintenance-of-Way, succeed- 
ing Mr. F. H. Alfred. M. Am. Soc. C. E 
whose resignation was noted in our is- 
sue of last week Mr. J] EF. White > 
vision Engineer at Indianapolis, Ind 
succeeds Mr Hynes at Davton, and M: 
H. A. Cassil, formerly Chief Clerk in the 
engineering department, has been ap- 


ision Engi succeeding 


pointed Diy 
Mr. White 
Dr. Harvey W 
Chief of the 
States Department of 
position he has held 
Wiley isa 
this 


neer, 


Wiles 
Bureau of 


has resigned as 
Chemistry, United 
Agriculture i 
nearly 29 vears >t 
member of many learned soci- 
eties in 
the 


books, scientific 


country and Europe and is 


author of numerous articles and 


and popular. During the 


last few vears he has gained an inte 
national reputation as a food chemist 
and has led in the movement for the pre 
vention of the adulteration of foodstuffs 
and the correct labeling of drugs and 
patent medicines Dr. Wiley has not vet 
announced his intentions for the future. 








Obituary 
John Dickey 
the National 
Penn., 


Culbertson, President of 
Tube a... of 
Mar. 13, aged 67 ye: 
Welles, 


construction of 


Pittsburg, 
died on irs. 
Howell 
the 
lighthouse, 
died on Mar. 2, at 
City He 


John the en- 
the Min- 
Harbor, 


New York 


one of 
Lineers on 
Ledge 


ot's Boston 


his home in 


: old 
Rear-Admiral John M. Bowyer, U.S. N., 

retired, Mar. 15, at 

Md. He 


was $1 vears 


died on home in 


old 


his 


Annapolis, was 59 vears 


From 1902 to 1911 he was Superintend- 
ent of the United States Naval Academy 
Dr. Henry Wilson Spangler. Professor 


of Mechanical 
versity of 
after a 


the Un 
Mar. 18 


months 


Engineering, at 
Pennsylvania, died on 
critical 
A biographical 
will 


illness of many 
Prof 


issue. 


sketch of Spangler 


appear in a late? 


Herbert Lane Daniels. a civil eagineer 


of Paradox, Colo., and formerly with the 
United States Reclamation Service, com- 
mitted suicide by shooting, oun Mar. % He 


had been ill for several weeks from ty 
phoid fever and his mind is believed to 
have been unbalanced He was born in 
Fitchburg. Mass., in 1875, and attended 


Institute, af- 
University 


Polvtechnic 
entering Cornell 
graduated in mechanical engin- 
1897. 


the Worcester 
terward 
where he 


eering in After several years’ ex- 
perience in the East and Middle West 
he secured an appointment in the United 
States Reclamation Service in 1904 and 
was engaged in work on the Gunnison 


tunnel in Colorado \fter the 


comple- 














































































































568 
tion of this work he resigned and had 
since been connected with a private ir- 
rigation project in the Paradox Valley, 
Colo. He is survived by a widow, who 
was Miss Dorothy Streeter, of Fitchburg, 
Mass., and a son, 2% years old. 

Dr. John Bernhardt Smith, State En- 
tomologist of New Jersey, and Professor 
of Entomology at Rutgers College, died 
on Mar. 12, at his home in New Bruns- 
wick, N. J. Prof. Smith was born in New 


York City, Nov. 21, 1858. He was educated 


in the public schools and later studied 
law. He was admitted to the bar in 1879 
and practiced law for four years, when 
he was appointed Special Agent of the 


Agriculture, 
became en- 
1886 was appointed As- 
Curator of Insects at the United 
National Museum. This position 
he held until 1889, when he was appoint- 
ed Professor of Entomology at Rutgers 
College. Five later he ap- 
pointed State Entomologist and has since 


United States Department of 
Here he first interested in 
tomology and in 
sistant 


States 


years was 


gained a national reputation for his 
work in mosquito extermination. He will 


be remembered by readers of Engineer- 
ing News as the author of an article in 
our issue of Sept. 1, 1910, describing the 
methods of mosquito extermination used 
in New He member of 
many scientific societies, and in 1891 was 
given the of Doctor of 


Science by 


Jersey. was a 


degree 
College. 


honorary 
Rutgers 








Engineering Societies 


COMING MEETINGS 


AMERICAN SOCIETY FOR TESTING 


MATEREIALS. 


Mar. 28-29. Annual meeting at New 
York City. Secy., Edgar Marburg, 


University of Pennsylvania, Philadel- 
phia, Penn. 


NATIONAL DRAINAGE CONGRESS. 
April 10-18. Annual meeting at New 
Orleans, La. Vice-President, E. T. 
Perkins, First National Bank Bldg., 
Chicago. 


AMERICAN ELECTROCHEMICAL SO- 
iiss 2. 

April 
ton, 
high 
Penn. 


Annual meeting at Bos- 
Secy., J. W. Richards, Le- 
South Bethlehem, 


18-20. 
Mass. 
University, 


ASSOCIATION. 


Annual convention at Rich- 
Secy., F. M. Nellis, 53 
Boston, Mass. 


AIR BRAKE 
May 7-10. 

mond, Va. 
State St. 


NATIONAL FIRE PROTECTION AS- 
SOCIATION. 
May 14-16. Annual meeting at Chi- 
cago. Secy., F. I Wentworth, 87 
Milk St., Boston, Mass. 


MASTER BOILER MAKERS ASSOCIA- 


TION 
May 14-17. 
Pittsburg, 


95 Liberty 


Annual convention § at 
Penn. Secy., H. D. Vought, 
St.,. New York. 


AMERICAN RAILWAY ASSOCIATION. 


May 15. Semi-annual meeting at New 
York City. Secyv., W F. Allen, 75 
Church St., New York. 

OHTO SOCIETY OF MECHANICAL, 


El 

GINEE 

May 16-18. 
burg, 
Ohio 
Ohio. 


AND STEAM EN- 


OCT 
s4ECTRICAL 
SRS. 
Annual meeting at Pitts- 
Penn. Secy., F. E. Sanborn, 


State University, Columbus, 


INTERNATIONAL RAILWAY 
SOCTATION. 

May 22-25. Annual convention at Chi- 

cago, Tll. Secy., D. B. Sebastian, La 
Salle St. station, Chicago. 


FUEL AS- 


. the 
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National Municipal League—The annual 
meeting will be held in Angeles, 
Calif., July 8-12, with headquarters at 
the Hotel Alexandria. The secretary is 
Mr. Clinton Rogers Woodruff, North 
American Bldg., Philadelphia, Penn. 


Los 


Association—This 
organized to ad- 
its members in 
annual meeting of 


Railway Materials 
association was recently 
the interests of 
connection with the 
the Railway Storekeepers’ 
An exhibit will be held in connection with 
Buffalo, 


Vance 
Association. 
coming annual meeting at 
N. Y., May 20-22. 

Institute of Mining Engin- 
meeting of the New York 
held at the Engineering 
New York City, Mar. 26, 


American 
eers—At a 
Section to be 


Societies Bldg., 


Prof. James F. Kemp will give an illus- 
trated lecture on “Iron Mines in Swed- 
ish Lapland.” At the April meeting, to 


be held Apr. 12, Dr. Carlton Ellis will lec- 
ture on “Flameless Combustion” as de- 
veloped by William A. Bone, in England. 


Oregon Society of Engineers—The an- 
nual meeting was held at Seattle, Ore., 
Feb. 5. A paper was read by W. H. 
Crawford on “The Steam Power Plant 
at Redondo, Calif.””. Under the constitu- 
tion, the terms of office of the secretary, 
the treasurer and one vice-president ex- 
pired at this meeting and the following 
men were elected to these offices: Vice- 
President, W. S. Turner; Treasurer, F. A. 
Naramore; Secretary, J. C. Stevens, 605 
Spalding Bldg., Portland, Ore. The sec- 
retary’s report gave the present mem- 
bership as 231. 


Brooklyn Engineers Club—At a meet- 
ing held Feb. 29, Mr. M. N. Baker, Edi- 
tor of Engineering News, gave an in- 
formal talk on “The Engineer as a Pub- 
lic Health Officer,” in which he outlined 
broadly the work of protecting the pub- 
lic health and showed that a large share 
of this work belongs more naturally to 
the engineer than to the _ physician. 
Geo. C. Whipple, of New York City, and 
Wm. R. Copeland, formerly Chief Chem- 
ist of the Columbus, Ohio, water depart- 


ment, contributed to the discussion. 
The annual engineering exhibit will 
be held at the club’s house, 117 Remsen 


St., Brooklyn, Apr. 15-20. 

International Congress of Applied 
Chemistry—The eighth congress, as pre- 
viously announced in this column, will be 


held at Washington, D. C., and New 
York City in September, 1912. The op- 


ening meeting will be at Washington, 
Sept. 4, and all subsequent sessions of the 
congress will be held at Columbia Uni- 
versity in New York City, Sept. 6-13. 
The preliminary announcement of the 
papers to be presented at the congress 


includes the following: “Combustion of 
Coal in Boiler Furnaces,’ L. P. Breck- 
enridge, New Haven, Conn.;: “By-Pro- 
ducts of Coke Manufacture,” N. Caro; 
“Peat as Fuel,” Chas. A. Davis, Wash- 
ington, D. C.: “The Waste of Coal in Bi- 
tuminous Coal Washings,” D. R. Dela- 


mater; “Fuel Oil vs. Coals,” “Diesel Oils” 
“Determination of Water in Fuel 

Irving C. Allen, Pittsburg, Penn.: 
“The Meaning of Certain Constituents in 


and 


Oils,’ 


Coal Ash,” S. W. Parr, Urbana, TIL: 
“Notes on a Study of the Temperature 
Gradient of Setting Portland Cement,” 


Allerton S. Cushman, Washington, D. C.: 
“Production of Ethyl Alcohol from Cel- 
lulose Raw Material,” F. P. Dunning- 
ton, Charlottesville, Va. The secretary 
is Bernhard C. Hesse, 25 Broad St., New 
York City. 
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Wyoming Society of Civil Engineers 
—This society was recently organized 
by the engineers of the Big Horn Basin, 
at Basin, Wyo, with the idea of raising 
the standard of engineering work and 
increasing public confidence in the en- 


the state. It 
was formed to promote engineering pro- 


gineering development of 


jects of value, to discourage wild-cat 
mining and irrigation schemes, to en- 
courage legitimate business along en- 
gineering lines, to increase the confi- 
dence of the public and investing cap- 
italists in Wyoming enterprises, to 
stand for careful and bona fide esti- 
mates of cost, to make easier the selec- 
tion by employers of competent spe- 
cialists in the various classes of work 


and to promote the diffusion of engine 
eering knowledge and good fellowship 
among its members. 

At the first meeting, a constitution 
and by-laws were adopted and the fol- 
lowing officers were elected for the en- 
suing year: President, C. W. Atherly, 


Vice-President, H. TT. Nowell, 
Basin; Secretary-Treasurer, M. D. Wool- 
ery, Thermopolis. <A ethics and 
a recommended schedule of standard 
fees were ordered prepared for the next 
meeting, which is to be held at Basin, 
Wyo., Mar. 22, 1912.—Contributed by 
H. T. Nowell, Basin, Wyo. 


Basin; 


code of 


American Highway League—The third 
annual meeting was held at the Hotel 
LaSalle, in Chicago, Feb. 26-27. The at- 
tendance was good, considering that 
membership in the lim- 
ited to state highway departments. Rep- 
resentatives were present from the high- 
way departments of Illinois, Iowa, Min- 
Wisconsin and South Dakota. 

A paper on “The New Wisconsin Plan’ 
Hirst, of the 


association is 


nesota, 


was presented by C. R. 

Wisconsin Highway Commission. Mr. 
Nagel, of the Minnesota Highway De- 
partment, spoke on “The New Minne- 
sota Plan.”’ The effect of automobile 
travel on road surfaces was the subject 
of a talk by Mr. Hughes, of the U. S. 
Office of Public Roads. <A. N. Johnson, 


State Highway Engineer of Illincis, dis- 
“Mixing vs. Penetration Method 
of Construction.” He also described the 
testing of a reinforced-concrete bridge, 

An illustrated paper on “Temperature 
Stresses in Concrete Bridges: Arch 
Analysis as Affected by Temperature,” 
by Cc. S. Nichols, of the Iowa Engineer- 
ing Experiment Station, and C. B. Mc- 
Cullough, of the Iowa Highway Com- 
mission, was presented. “Recent Re- 
sults of Protective Coatings,’ an illus- 
trated talk by Dr. John A. Schaeffer, de- 
scribed results of elaborate experiments 
with different kinds of paints as coat- 
ings for wood and steel structures. Prof. 
DuFour, of the University of Illinois, 
spoke of recent experiments made by 
him to determine impact allowances for 
bridges. Prof. J. E. Kirkham, Consult- 
ing Engineer, Iowa Highway Commis- 
sion, “Distribution of Floor 
samuel H. Lea, 
State Engineer of South Dakota, spoke 
about road conditions in his state and 
referred to its present and proposed road 
legislation. 

The date set for the next 
meeting was the last Monday in 
ary, the place of meeting to be deter- 
mined by the board of directors. The 
election of officers resulted as follows: 
President, Thomas H. MacDonald, Ames, 
Towa: Secretary-Treasurer, C. R. Hirst, 
Madison, Wis.—Contributed by Samuel 
H. Lea, Pierre, S. D. 


cussed 


spoke on 


Loads for Bridges.” 


annual 
Febru- 


